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ABSTRACT

The formidable difficulties that deaf students experience in learning English are reflected in
the large number of functionally illiterate deaf adults. Instructional methods to date have not
effectively developed the ability of the Deaf to read and write English sufficiently. As a result, the
majority of deaf adults remain undereducated, underemployed, and limited in their ability to
participate fully in our society. Building on the visual orientation of the Deaf, and employing such
American Sign Language (ASL) techniques as visualization and directionality, we designed an
effective computer-based method of communicating syntactic knowledge to deaf students.

The Question Game, the computerized intervention we developed, utilized the high
resolution graphics capability of the Macintosh to achieve the visual effects essential to our
instructional approach. Written and graphic corrective feedback responded specifically to each
error that elementary and junior high school students made in building English questions, and
ensbled them to correct their misunderstandings. With accompanying pictures to aid
comprehension, and with multiple opportunities to practice and o receive immediate visual
feedback, we provided the instructional foundation and methodology to enable deaf students to
overcome their difficulties in building WH questions in English,

Reliable tests were constructed to measure the efficiency of the computer-based materials to
teach specific English syntax skills. These tests consisted of .0 parts: Part I, in a multiple choice
format, measured the students’ recognition of correct grammatical structures, and Part II elicited
actual sentence production. Developed in several forms, the tests were administered in a pre- post
test evaluation. While probably due to insufficient time on task utilizing the instructional materials,
no gains were realized on Part II of the test, Part I of these tests showed substantial and rapid
improvement in areas of syntax in which progress with conventional materials in the classroom is
at best extremely slow.
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Introduction: A Description of the Research Problem

One of the most discouraging statistics concerning the Deaf population is their low level of
functional literacy: average adult reading scores reach only a 4.5 grade level, and only 10 percent
of the very best 18-year-old deaf students read above the eighth-grade level. These low levels of
reading ability, accompanied by similarly low achievement in writing skills, account in large
measure for the underemployment and limited participation by the Deaf in society as a whole.

Deaf children of deaf parents (nine percent of the deaf population) are fluent in the lexicon,
syntax and figurative language of their mother tongue, ASL (American Sign Language). Thanks to
the pioneering work of William Stokoe (1960) and many others — e.g., Bellugi (1972), Klima
and Bellugi (1979), Newport (1977), Siple (1978), Lane and Grosjean (1980) — ASL has been
shown to be a fully developed natural language. The remaining 91 percent of the deaf population
enter school with various other commumication systems like MCE (Manual Coded English) or PSE
(Pidgeon Sign English). Most deaf students, even those proficient in ASL, are usually taught as if
they had no prior knowledge on which to build their understanding of English. No matter what
their previous language experience, the majority of deaf children enter school without the ability to
utilize and comprehend English syntax. As a result, almost all deaf students are forced $o acquire
simultaneously a new language (English), as well as literacy skills in that language: a task never
faced by hearing pupils in first language acquisition and usually avoided in second language
pedagogy.

An idea generally accepted by educational researchers and practitioners is that teaching new
concepts is facilitated by relying on existing knowledge and the abilities of students. In the case of
teaching English syntax to the deaf, this idea has been particularly emphasized by recent discussion
and research which underline the parallels between teaching English to the deaf and the teaching of
English as a Second Language (ESL), especially in the context of Bilingual Education (Strong,
1987; Cummins, 1984; Fischgrund, 1982). Thus, techniques developed in ESL, especially those
whduhhmmﬂﬁhaﬂmmmﬂym@ﬂyamm&s,mwﬂaﬂﬁyampmtem
devising material for deaf children.

lnmeuuhmumofwsmuybmedESLwchmquesmmungEnghshsynm,wehave
bemmuigwdlbymembiﬁﬁahhamtmmmm-AssimdMsmcﬁm(CADmdme
experience gamered in the rapidly developing field of Computer-Assisted Language Leaming
(CALL). We have thus developed, and continue to further improve, experimental materials with
state-of-the-art software that can be used to teach English syntax to deaf students. Microcomputer-
based language programs can offer ways to build upon the prior language-related, visual
knowledge that the Deaf acquire in learning sign language.

Where most English instruction relies on the linear sequencing of the language, CAl can
add the ASL dimensions of position and motion in space to enhance English language leaming; as
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a result, educational software can offer deaf students more rewarding opportunities for interactive
language experience than they usually encounter. Utilizing visualization and simultaneity of
expression, which the Deaf use 5o effectively in ASL communication, CAI can employ graphics,
windows, and reverse video to highlight and emphasize instructional points and to provide
corrective feedback. Through CAI designed specifically for the Deaf, students can be motivated to
interact with an instructional environment in which syntax, vocabulary, and figurative language are
linguistically controlled and incrementally graduated in difficulty. English language acquisition and
umgem;xowednmelemndspmbmwmdlymmwmwwmf
students.

. quali ation of the Deaf (the report of the Commission
e@hﬁeﬂby?nbhcl.aw”—ﬂlmi\umutofl%émmdy evaluate, and make
recommendations on the quality of education of the Deaf ), facilitating English language
acquisition, as well as supporting the technological application of new research in the linguistic
processing of deaf children, should be top priorities in federally funded research (Commission,
1988). Recognizing the needs of deaf children and young aduits, the Office of Special Education
Programs (OSEP) granted eighteen montht support to the New Technology Research Ceater to
investigate the efficacy of using highly visually-oriented techniques in CAI designed to teach
English syntax to deaf students.

Project Objectives

To determire the effectiveness of highly visually-oriented CAI for teaching difficult syntax
skills to Deaf students, we established four project objectives:
1. TodengnmddevdwmmmaﬂyeffecﬂveCAlmmlsﬂnmghmmltamnmm

members of the advisory panel, and formative evaluation by deaf students and their
teachers at regional schools

2. To effectively manage the development of code, graphics, and documentation materials
3. To establish a relationship with a publisher to facilitate marketing

4. To disseminate the generalizable aspects of the design approach and the report-worthy
findings from field testing to the educational technology and deaf research communities

To elucidate upon the above objectives, the TECSD project was the second phase of a three
phase research and development effort. The first phase, the AVM project (Fogel, 1988; Fogel,
lm),mmmeﬁecﬁvmdmmmmmmMmmmmﬁmmmﬁc
information to Deaf high school students who had not acquired the necessary reading
comprehension skilis to rely solely on textual clues and information. Building upon the visual

2.
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effects and feedback which had proved most successful in teaching yes-no questions in
phaseme,wemdedthecmmmmediﬂicukmmmwh-quMplmem
(TECSD). At the same time we turned our attention toward a different student population —
elmenmymdjmiuhighmdmﬁ~mamninwhahammmdiﬁhdmmmim
would be effective in a "teaching” mode with a younger population, rather than the "remediation”
mode with older students in phase one. The third phase (TECSD-NET), which would have
mvuﬁgamdmemmplaedmﬁmryofuﬁngmhmdanimsﬁmmmch&gﬁshm
most difficult for deaf studeats, has not yet been funded.

Methodological Approach

The research plan for the TECSD Project was an iterative and multi-phase process which
included: consultation with experts; design and development of materials; testing, analysis, and
revision; and dissemination. The soundness of this process was apparent as the project director,
Nancy S. Fogel, re-evaluated the plan when she joined NTRC to conduct the TECSD Project. In
updating a recent literature search (Fogel, 1989) with the results of recent studies and the
several revisions of the specific content of the proposed curriculum and of the program architecture
were indicated. In place of MacApp, the prototyping environment we had used, we strengthened
the TECSD program by using the Think C environment and the “C " language. This change
mmmmmmmmmofmmammmmmMm
the effectivencss of these materials, and a’s0 resuited in a more compact version of the program —
important to end-users and therefore publishers. In addition, we investigated linguistically
controlled texts and recent revisions to the curricula of several programs for deaf students to update
the proposed content of the software to be developed. We also took into consideration the results
of previous studies of deaf stilents’ language acquisition (Fogel, 1990) and CALL (Computer
Assisted Language Leamning) to refine the Yes-No section.

When reading the description of the instructional materials, we ask the reader to keep in
mhdﬂntmyofﬂxevuywchniquesﬂmmmwmmeﬁninﬂwpmmﬁmof
materials for the deaf cannot, of course, be captured in a printed report. The difficulty of
presenting The Question Game in a written report is as compiex a problem as capturing the essence
of ASL in lirear English text. Thencfore, we encourage readers of this report to review the
acmmpmymgdisksofmgmlonmnﬁfﬁwywishmfamﬂimimﬂwmxmmme
techniques and materials that were developed.
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1. Design

Most English instruction focuses on the linear sequencing of the language; it does not
demonstrate linguistic relationships by movement in space. However, computer-assisted
instruction (CAI) can add the ASL dimensions of position and motion in space to enhance English
lmgmg:bmning;asamﬂge&mﬁomlmﬁmmoﬂaW—hnpﬁmde
rewarding opportunities for interactive language experience than they usually encounter. Utilizing
visualization,! directionality,2 and simultaneity of expression,3 which the Deaf use so effectively
in ASL communication, CAI can employ graphics, windows, and reverse video to highlight and
emphasize instructional points and corrective feedback. Even if the learners are not competent in
dgnhngumvmmamapmﬁspodﬁmmmlymaﬁmmmymmdrmmmimﬁm

The corputer’s special graphic capability can present concepts linked to the visual-gestural
knowledge base of the Deaf; incorporating graphics as a visualization technique clarifics meaning
and enhances comprehension so that leamers are not required to rely primarily on textual material.
The computer’s capacity for visualization and simultaneity of expression, as well as for interactive
instruction and immediate feedback, offer a way to build upon the prior language-related, visual
knowledge that the Deaf acquire in leaming sign language. Through CAI designed specifically for
the hearing-impaired, students can be motivated to interact with an instructional environment in
which the syntax, vocabulary, and figurative language are linguistically controlled and
incrementally graduated in difficulty. English language acquisition and usage can proceed at the
learner’s own pace, but more rapidly than previously experienced by deaf students.

Current research validates CAI techniques which provide students with semantically
WMWMMWNM@MW@WM
1987; Hubbard, 1985; Littleweood, 1981). We strengthened our original instructional design by
providingoppaumiﬁufammmmukmalqwsﬁms—mufmwhichmydidnmmme
answers; to the students’ delight and surprise, the computer supplied the answezs (both visually
and textually) to the wh-questions that they built.

2, Development of Treatment Materials

In each phase of the development of the Question Game, we utilized an iterative process.
Glﬂdedbyﬂwmﬂmofmmﬁmmmhmdmenewmmﬁngﬁnguisﬁcmﬁng
and CALL that our updated literature review revealed, we consulted linguists or: our Advisory

1 Vigualization — focusing on sight (e.g., using computer graphics snd video effects) as the primary mode of
:cation to  inf .
2mmny~mhﬁm(a&,«m)mmmpmﬁwmummmm
locations.

3 Sinmiteneity of expression — the co-occurence of grammatical or lexical information (e.g., aspects of time, as
regularity, durstion, repetition, tense).

4 4o
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erddevdopedﬂwmnﬁudummdinmnﬁmalmsmwdmepMmmmanhe
m&mﬁmwmmkmmmmmmmm
repeated the process with the next part of the Quesrion Game.

Sections

The Question Game is divided into three sections: Macintosh Instructions, the Yes-No
Game and the WH-Game. The Macintosh Instructions are composed of a series of interactive
screens to enable the novice to use the computer and the Question Game with facility. These
instructions, obligatory for first-time users, show students how to click and move the mouse, and
how to click the GO, ERASE, and QUIT buttons to navigate through the Quesrion Game . Once
the program has recorded the unique name of the student, the Mac Instructions are optional.

The Yes-No Game is composed of seven parts, which provide multiple opportunities to
b:ﬁldye&mquesﬁmswimdngleandplmﬂamjem,aswdlasmuwtmdmmm
Mmmmmwmmofmamﬁnglmgmmmﬂmwddiﬁuﬂtyfwm
Deaf (Quigley, 1978).

 -Partl: BEasamainverb

o Part2:  BEasan auxiliary with regular verbs

o Part3}:  Regular verbs with the DOES auxiliary

» Part4:  Regular verbs with the DO auxiliary

+ Review 1: Regular verbs with the auxiliaries, DOES and DO

e Part5:  Regular verbs with the DID auxiliary

« Review2: Regular verbs with the auxiliaries, DOES, DO, and DID

The WH-Game is vomposed of four sections: WHO, WHEN, WHERE, and WHAT.
Each section has two to three parts with opportunities to build wh-questions with single and plural
amjecm,mntmdmmmmdmgmxmdmmm In each part, the questions
to be built are increased in length and difficulty as the student progresses.

e WHO

Part 1: BE as a main verb

Part 2: BE as an auxiliary with regula. and irregular verbs

Part 3: Regular and irregular verbs with the auxiliaries, DOES, DO, and DID
. ml

Part 1: BE as a main verb

Part 2: BE as a maia verb with longer structures

1 Becanse of time constraints, DOES, DO, and DID were not developed with the intesrogative WHEN.

5 .
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» WHERE:
Part 1; BE as a main verb and as an auxiliary with regular and irregular verbs
Part2: Regular and irregular verbs with the auxiliaries, DOES, DO, and DID
 WHAT:
Part 1: BE as a main verb
Part 2: BE as a main verb with longer structures
Part 3: Regular and irregular verbs with the auxiliaries, DOES, DO, and DID

Throughout the Question Game, title screens introduce each section; congratula.ion screens
conclude each section successfully completed and return the student to the main menu — to exit the
program or to select another section of the Question Game. Each part of the Yes-No Game and
the Wh-Question Game begins with a modeling of how to build the particular questions in that
part.

Modeling and Building Yes-No gquestions

To guide learners through visual syntactic models, animated graphics picturing the
transformation of sentences to questions precede multiple practice opportunities for each syntactic
structure taught. Byﬁmmﬂydepicﬁngﬂwmﬁamﬁonofammmaquaﬁm,asshownin
Figure 1, the students are provided with an alternative to relying exclusively on printed text for
reading comprehension. After a sentence appears in the "modeling/transformation” section of Parts
1 and 2 of The Yes-No Game, the BE verd in the sentenee (e.g., Elly and Mary are riding
tricycles at the circus.) is lifted above the other words and travels to the beginning of the sentence,
where it drops into place. The empty space which held the auxiliary verb closes, the first letter of
the fronted auxiliary verb is capitalized, and the period is replaced with a question mark at the end
of the question (Are Elly and Mary riding tricycles at the circus?).

The transformation of a more complex yes-no structure is depicted in Figures 2aand 2b.
After a declarative sentence is displayed (Fido plays chess in the kitchen every Monday.), the "s”
in "plays" duplicates itself in the line above; "doe” appears and meets the "s" to form "does.”
Next, "play" in the sentence duplicates itself in the line above; "does play” in the line above
flashes alternately with "plays” in the sentence to visually state that both expressions are the
same. Slowly, "does play™ moves down into the sentence to replace " plays," which moves
down and dissolves. In the new sentence (Fido does play chess in the kitchen every Monday),
ndoes" flashes and moves to the line above; "does" travels left to the beginning of the sentence,
where it drops into place. The emipty space which held the auxiliary verb closes, the *d” in
»does” is capitalized, and a question mark replaces a period at the end of the sentence (Does Fido
play chess in the kitchen every Monday?). Such visual representations of language structures and

6 1.
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Watch the seatence change (0 a question.

Elly and Mary sre riding tricycies at the circus this aftermoon. Elly snd Mary riding tricycies at the circus thic aftermoren.

14 Here is the English quastion.

V The heiping verd moves ta the front.

m Elly and Mary riding tricycies at the circus this afternoon. fre Elly and Mary riding tricycles at the circus this afternoon?

e 1o Figure 1. Transformation of a Sentence (with the BE verb) to a Yes-No Question
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fido plays chess In the kitchen every Monday.

{atch the sentence change to a question.

does ~~:: daes play

Fido playf] chess in the kitchen every Monday. Fido chess in the kitchen every Monday.

\lo ’ Figure 2a. Transformation of a Sentence to a Yes-No Question with the DOES auxiliar;
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Fido play chess in the kitchen every Monday.
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Fido chess in the kitchen every Monday.

4 Here Is the Engiish question.

fido play chess in the kitchen every Monday. Does Fido play chess in the kitchen every Monday?
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transformations are an integral part of both the instructional modeling and the immediate, comrective
feedback in the Question Game.

To capitalize on ASL's visualization and simultaneity of expression, computer graphics and
animation have been incorporated to enhance comprehension, clarify meaning, and maximize the
transfer of relevant knowledge. In addition, to engage and motivate the learners, we involved them
as active participants in their instruction. First, students are provided with multiple opportunities to
build their own — often humorous — sentences, which are automatically illustrated by the
program. As shown in Figure 3, "Creating a Picture-Sentence,” a student chooses the subject
*Lisa" from among six possibilities (which are randomly selected from a file of 20 possible
subjects), and the head of Lisa appears in the picture box above the word choices. Next, if the
student chooses the verb "wa'k" from among six randomly displayed verbs, the picture changes to
display Lisa walking, Similarly, direct objects and adverbials of time and place are selected; as
mmmmamemMmmmmwmmmmﬁs
built by the student.

After the sentence is completed and its picture displayed, the "Building a Question™ screen
invites the student to create an appropriate yes-no question for the picture; Figure 3 displaysa
mpkmcmminingapimRmdamﬁxofpou&bhwu'dsmdplm&omwhkh
students build their own questions. Unlike most CAL The Yes-No Game does not limit leamers to
making simple choices among a set of “right answers"; prior analysis of error patterns for the yes-
nosynmcﬁcpanammusedmenmmatwmﬂsmdphmmmmthatmﬂdanow
Jearners to make common mistakes. For example, for a picture of Leo driving a truck every day,
memdomlymwdiﬁemsmddmlmapaioiaqmﬁmmmkmdmefolbwmgm:
Leo, do, does, did, drive, drives, drove, a truck, and every day.

Modeling and Building WH-questions

The modeling and question building in the WH-Game provided the students with the
opportunity to ask real questions — for which the accompanying pictures gave vocabulary clues
but 7ot the answers. Because the students learned how to transform & sentence to a yes-no
question in the Yes-No Game, and because several of the wh-question structures required an
additional transformation which could be visually confusing, in the WH-Game we modeled the
building of the wh-question — part by part. As shown in Figures 4a and 4b, first the student
clicks a wh-word in the word box matrix; depending upon the structure, the student selects an
mﬂhryvmb,fdbwdbyamﬂnvab,admaobjecgmadvubhlofpm,mmmﬂofﬁme,
and finally a question mark. Only when the question is built correctly (as in Figures 5 and 6), is
the answer revealed visually and textually: in the WHO Game, the masked character is revealed and
the written answer/sentence displayed; in the WHEN Game, the correct month of the holiday or
mmyhmmammmmmm;mmmm,mdmm
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3 there did Lise walk? ‘ ly Here is yoar sentence:

Lisa walked in the park.
Click 60 to build your nnm questlun
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Click 60 to continue.
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in the word boxes flashes, and the comesponding small picture displayed in the picture box is
enlarged to fill the picture box as a full background. The WHAT Ganme, different from the three
Mmmﬂmmumb@dmmmm;mhﬁmeamtbﬂdsam
WHAT question, the word box with the answer flashes, and an object (the WHAT) is added to the
room. Questions are built and objects are added; when the room is complete, the student may
create another eerie room by building more difficult questions.

Error Feedback and Record Keeping

Multiple opportunities for initiating interactive practice are provided. Students have as
mmyulOomunﬁﬁﬁmbtﬂdmchanfmmhmmmbmﬁtmwed,
corrective feedback for approximately 40 errors. The feedback is designed to provide specific
visual and written responses for each type of errar. A first incomect try results in a written and
visual hint: a second incorrect attempt in the same error category provides mare specific, textual
and visual information. If the student cannot correct the mistake, the student's incorrect question
isdiq:hyedwhﬂemecmmquesﬁmisbmltabowmmmemdemmmmpmeﬁem.

Brief, linguistically controlled messages respond specifically to the likely
misunderstandings that lead to students’ common errors: (1) omitted, incorrect, misplaced, or
repeated auxiliary, (Z)dqmlemarkingthemonboﬁlmeauxiliaryandmainwb,md(B)
incorrect word order. Of equal o greater importance is the visual feedback that responds
speciﬁcnllytomeﬁkelymiamdamdingmathdmthemdmfsm(mﬁgmhmd%).
For example, for the use of an incorrect auxiliary verb, the error is highlighted in the student’s
qumﬁmwhﬂeiﬁmeﬁcmmtamisﬂasbddowlymmemdmnix,mdimmmm
the question is indicated by a flashing arrow. If a student "double marks" the tense of the verb,
visual feedback includes highlighting the verb first, and placing an "X" over the incorrect suffix
later.

Originally, provision to review structural modeling was built into the prototype for
instances when the specific, comective feedback was insufficient to correct misunderstandings;
however, because the immediate feedback proved so effective that none of the subjects ever
in the Question Game. The success of the feedback can probably be attributed to its visualization;
dnmmﬁmﬂmmuwdﬁtbo'eﬁecB'mhasﬂashing,Mghﬁghﬁng,mdmﬁdeow
emphasize instructional points.

To facilitate data coliection, and to provide a record of the students’ performance, a record
keeping module was integrated in the Question Game. A continually updated record of correct and
incorrect responses, and a detailed history of every response (e.g. each click of the ERASE button,
ammemdﬁngqmmﬂt)inmesynmﬁcgwﬁm,m@dgmdmhemmamdmmﬁbs
for later analysis by the teacher. (See Appendix 2.) -

16

- i



ST kbt it BE R aotQ R L R b N M Y AT SRR S S G AT VR TR R TR SRR e T e Tk e, e e e TR
-—------------- =
CHek 69 to try agein. E
7 b j =
-
ico skste
] h
104 ZKBL T Jii | :
Wi ’ -l 8¢ SVEUR—— |
o T ;
Use oniy one wh-wond. tise only one “whe."
B 1ce skates on stege every Saturdey [ 7 IR ice skates on stage every Saturdey Wig ?
QuIY &0
[y
~
3 Click GO to try again. 4 Click 60 to trg agein.

Use “ski* with "does.”

Use “ski,” the simple form of ne verb.
where doas Mike skiX ?

where does Mike il 7

EI{ILC Figure 7a. Visual and Textual Corrective Feedback S




B
e

Lo e T TSR T g T e N Atk SR TL A Tyl T oess T oo oo Lo L oAy s v PO R PN
REE B i . - R . R P

1 Click 60 to try again. 2 Ctick 60 to try again.
in ‘m‘ OO %gg%;:‘{% Q o 2 "‘- ;“'::.}_:.-;:. Q:;:.::"S}'::“i__‘_. :;_‘.' e ,jnés
L LieEm seeing
7 0 — 1 OEs X neer the (s
ore g cees] O OFYY T the < orms)
in November o 222 Oy do
when O rar fooecs] Off ot sees
the Sciance Falr Ojj APR | Mav | SN sa#
AL | AVO | sEP whot
00 g v
n S0 Froncix e Y. .':.r}::::: g&g&é !
" JEE ‘I.ﬁ':‘: .'.:.T Py mt
Put the very, “Is,” In gour question. Put the heiping vert after the wh-word.
when the Science Fair in Sen Frencisca ? What the camel T see near the ceiling ?
quir 60 quiT 60
%
3 Click 60 to try sgain. | |4

Click 60 to try agsin.

C X [ad and Beth
T N
: basatnl]

i e Cagierts "

GEZITTTED
GEENRNED Bagels

Segin your question with the helping verd, “did.”
Dad and Beth pleyed baseball at school yestsrday 7

\

ilse only “eat.”
Did Beth BN 3n¢§ 3¢ begels in the cefeterie yesterday 7




- ‘ N - R i

3. The Question Game Study: Building WH and Yes-No Questions

The CAl treatment, The Question Game , was composed of 17 lessons which could be

completed by an average subject in approximately five to six class periods (4 hours) Students
proceeded through The Quesrion Game individually; the learner controtled the pace.

Sample

The teaching materials were evaluated through their use by two groups of studentsin a
School for the Deaf. Gtmprcmsimdomezdents(Zmale,Gfamle)atthe7Mthgxadelevd;
Group B, at the 4th/Sth grade level, was composed of 9 students (S male, 4 female). Because one
of the female students in Group A did not take the final evaluation test, none of her test scores are
included in the statistics involving comparison of repeated measures. Evidently by oversight, a
female student in Group B failed to complete the second part of an essential evaluation test (Part It
of Test 2, see below). Thus, none of her test scores could be included in pre/post treatment
comparisons involving mean scores on Part II of the test. For some of the statistics conceming the
evaluation of the materials, the total number of students involved is therefore only 15 (Group A =
7, Group B = 8, Males 7, Females 8). Altbwghatal;igbermdelevel,ﬁ:mpAmevidmﬂyat
a somewhat lower English proficiency level than Group B, as is shown by their pre-test
performance (see below).

Methodology and Test Construction

Evaluation design - The original plan for evaluating the materials had called for a two phase
intervention in which the students using the materials would be paired off on the basis of reading
scores and pretest resuits to form two groups, each of which were to be used alternately as
experimental and control groups. The first group was to receive the training while the second
group was to be exposed 10 a placebo treatment. After administration of the final post-test, the
treatments were to be reversed: placebo treatment for the first group and training for the second

" group before the administration of a second and final post-test.

Unfortunately, the relatively small number of subjects available for evaluation, as well as
administrative difficulties involved in splitting the studeats into paired groups for treatment
purposes, made it impossible to follow through with this design. Fortunately, a similarly designed
projectmdupaimanuﬁlimdfaﬁnenhmﬁmoﬂhemmm&aﬁngwiﬂqumdNo
Questions had already demonstrated that with the type of students, materials, and tests involved in
mmmwmﬁm,&ecmmmethmedngmmwm
learning and/or Hawthome effects are practically nil (Fogel, 1990). It was therefore decided to
base the evaluation of the material on a simple pre- and post-test design involving both groups.
Since the treatment consisted of the administration of a shortened version of the previously
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developed material dealing with Yes/No Questions, as well as the presentation of the newly
constructed Wh- Question program, one version of the post test was interpolated between the
Yes/No Question and the new Wh- Question treatment in order to determine to what extent the
Yes/No Question treatment contributed to the learning of the Wh-Questions.

Test Construction — Three tests (see Appendix 3) were utilized in the evaluation: a pre-test
(Test 1), and two post-tests (Test 2 and Test 3) which were administered after the preseatation of
the Yes/No Question materials (Test 2), and after teaching the newly designed Wh- Question
program (Test 3). Tests 1,2, and 3 were basically identical, insofar as all tests used the same
format and the same grammatical structures and distraction types. With one minor exception (see
below) they were differentiated only by the vocabulary (nouns, verbs, adverbs) used in the test
items, and by some variation in the sequence of item presentation.

Each test consisted of two parts (Part I, Part II). Part I, which was designed to test
recognition rather than production, was composed of 25 multiple choice items; each presented a
comrect Wh- question and three incorrect distractors. Of the 25 items, seven involved Who, eight
dealt with Wha, six with Where, and four with When. The reliabilities of Part I of Tests 1,2,3
(as expressed by the coefficient Cronbach's alpha) were 0.44, 0.73, and 0.64. These coefficients
are certainly high enough to guarantee reliable measurement for purposes of group comparisons.
The relatively lower reliability for Test 1 can be explained by the fact that some slight modifications
were made for Tests 2 and 3; four items in Test 1 which had been answered correctly by all
students were reworked. In Tests 2 and 3 these items were made slightly more difficult by the
inclusion of patterns involving adverbial placement. It should also be noted that Tests 2 and 3
being slightly more difficult than Test 1 would, of course, tend to diminish rather than increase
gains made from Test 1 to Tests 2 and 3 as a result of treatment (see 3a below ).

Part I, which was designed to evaluate actual production, involved presentation of two
short prose passages. Each was followed by the instruction to complete five questions relating to
the passage. For each question the choice of Wh-word was specified. Thus, Part II consisted of
the production of ten Wh- questions (three Who, three What, two When, and two Where). The
r=libility of Par: II for the three consecutive test administrations was 0.68, 0.78, 0.85 (expressed
as Kuder-Richardson split half reliability calculated on the basis of Spearman rank correlations).

Emox Patterns — Since in the earlier experiment dealing with Yes/No questions the
observation of error patterns had proven to be of interest, an error analysis scheme to be used in
the evaluation of test results was built into the construction of Part I of the test in such a way that
each of the 75 distractors used (3 in each of 25 items) contained only one specific grammatical
errar. The distractors utilized were based on the experience gained from the evaluation of the test
used 1 the Yes/No Question experiment (Fogel, 1990 & 1989) and particularly on the error types
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identified by Quigley in his fundamental wark conceming the syntactical problems typical of Deaf
usage (Quigley, 1978). The categories utilized, as well as the frequency of their utilization in Part I
of the test, are shown on Table |.

Table 1. Types of Errors Used as Distractors in Part 1 of the Tests

Type of Error s Used as Distractor Frequency of Use of
each Type of Error

1. Word Order
‘ la Wh - word embedded
b Wh - word at end
lc Subject/ main verb reversed
1d Object / main verb reversed
le Subject/ auxiliary reversed
1If Place/ time adverbials reversed

2. Verb Forms

2a  Present for past or past for

(is / was, are / were, do, ! did)

Singular for plural or plural for singular

(ulare, was / were, do/ does, walk / walks)
(dofa'bembefordo)

Sunple /-ing form, simple /-ed form,

nmplel-sform, -ed / -ing form (or reverse)

3. Repeated "be", main verb or auxiliary
4. Noun "copying” 4
5. Omissions

Sa  Main verb omitted
5b  Auxiliary omitted
5b1  Simple omission
5b2 Omission + overmarked main verb

6. Added auxiliary (do or be) / Superfluous auxiliary
* Not utilized in test 1

A bt

ey &
A W W

L2

W W W

Results

Part I Muiltiple choice test) — Part I of the test was evaluated by error counts of individual
student tests. (Because the 25 items of the test were all of the multiple choice type, the possible
range of scores was from ) ;0 25). Mean scores achieved by Group A are shown on Table 2 and
visualty compared on Figure 8. Table 3 shows the significance of differences between the mean

f{ -
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Table 2. Group A: Means for Tests 1,2,and 3

Xy 3 Test 1

* !nm_,w St
€ 34.993 7

Minimmm: Maximum: Range: Sums Sun Squared: # l(imi:g
3 10 7 49 379 o

Xq 3+ Test 2
Mean: 8td. Dev.: 8td. Error: Variance: Coef. Var.; Count:s

s 3.83 1.447 14.667 76.594 7

Minimums Maximmgn: Range: Sums Sun Squared: # lliuixg:
0 11 11 35 263 Q

X3 t+ Test 3

Mean: _  8td, Dav.: gtd, Kors ~ St
2.143 1.9582 .738 3.81 91.084 7

Minimm: Maximum: Range: Sumi Sum Squared: # Miseing:
0 1 -3 15 55 Q

scores of Tests 1, 2, and 3. It is obvious that the administration of the Yes/No materials, as well
as that of the Wh- questions, resulted in a significant drop in the number of esrors committed by
the students. The effect of the entire training (Yes/No plus Wh-questions) is especially
impressive: the mean drops from 7 to 2.14. While with a very small number of subjects, results
shown by the use of a parametric statistic like the mean must be interpreted cautiously, confidence
in the results is reinforced by the fact that all of the students of Group A had their lowest error
scores in the administration of Test 3.

1
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Table 3. Group A: T-Test Comparing Means of Part 1 of Tests 1,2, and 3

Figure 8. Group A: Means for tests 1,2 and 3

Paired t-Test X 1 Test 1, Y 1 Test 2
DF:s Mean X - Y: Paired t valuae: Prod. (2-tail):
6 2 2.449 .0498

Paired t-Test xlx Test 2, tls Test 3
jo) Mean X - ¥Y: Paired ¢t value: Prob. (2-tail):
6 2.857 3.447 .0137

Paired t-Test xls Test 1, rlz Test 3
DF: Mean X - ¥Y: Pajired t value: Prob. (2-tail):
6 4.857 12.031 1.0000E-4
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Results of the administration of Part I of the test for Group B are shown on Table 4 and
visually presented on Figure 9. The pattern of successive lowering of means of errors is the same

Table 4. Group B: Means for Tests 1,2,and 3

Test 1
xs Variances coef. Var.: CQoupts
3.944 38.031 9

Xq 3 Test 2

Mean: std. Dev.: Std. Exror: Variance: Coef. Var,: Counts
4.322 3.539 846 6.444 60.125 9

Minimums: Maximums Range: Sums Sum Squared: # Misaing:
1 7 6 38 212 0

X3 s Test 3

Var, e..0 1 .
3.333 2.693 .898 7.25 80.777 9

Minionams Maximam: Range: Sum: Sum Squared: § Missing:
0 9 9 30 158 0
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Figure 9. Group B: Means for tests 1,2 and 3

as for Group A. The main differences are that Group B starts with a relatively lower (i.e. better)
score than Group A, and that lowering of error scores from Test 1to Test 2 and Test 2 to Test 3
does not reach significance levels. However the crucial differences between Test 1 and T2st 3
(means of 5.22 and 3.33), in other words the effect of the administration of the whole set of
materials, is again significant (Table 5). The number of students (8 out of 9) taking part in this
lowering of errors reinforces again the confidence in this statistic.

Table 5. Group B: T-Tests Comparing Means of Part 1 of Tests 1,2, and 3

Yaired t-Test xls Test 1, '!1: Test 2

DF: Mean X - Y: Paired t wvalue: Prob. (2-tail):
8 1 1.414 .195

Paired t-Test xls Test 2, !'l: Tast 3

DF: Mean X - Y: Paired t value: Prob. (2-tail):
8 . 889 1 3466

~ERIC 41
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Table 5 (Continued). Group B: T-Tests Comparing Means of Part 1 of Tests 1,2,and 3

Faired t-Test X % Tast 1, ¥ R Teat 3
DF: Mean X - ¥Y: Paired ¢t values Prodb. (2-tail):
8 1.869 4.857 .0013

Part II (Production test) — Part I of the test was also evaluated by an error count.
Number of errors committed on each of the responses (questions) produced by individual students
ranged from O to a possible (but rarely reached) maximum of 3. The range of possible test scores
was therefore from an optimal O to a theoretical, though fortunately never produced, 30. What
was less fortunate was that the administration of the training seemed to have no measurable effect
on productive ability as shown in Part II of the test. The mean scores of Tests 1,2, and 3 for
Group A were 5.00, 6.00, 5.85. The comparable scores for Group B (again shown to possess
slightly better English skills) were 3.50 for each test administration. Of the 16 students (Groups A
and B) taking part in the administration of Part II of the test, only half demonstrated better scores
on Test 3 than on Test L. Evidently, the treatment used, i.e. the abbreviated version of the Yes/No
and the Wh- material, was not intensive enough to make a detectable overall difference in the ability
to produce error-free wh-questions.

Exror analysis - - The error analysis addressed basically two questions: (1) what is the
relative difficulty of the types of questions (Who, What, Where, When) and (2) what is the relative
ﬁvqmyofmemmusedmmedismcnxmf?uumdalwuﬁﬁmdmmem
analysis of Part II of the tests?

The answer to question (1) above is provided on Table 6. In inspecting the table, one has to
keep in mind that the numbers shown for Part I are not directly comparable with those indicated for
Part II of the test. The figure of 0.16 for "Who: Group A Part I" is determined in the following
way:ﬁm,ﬂnmmlmmbaofmmgchoicesmadebyausmdennofmprinauofﬁeW
questions on the test is established (9 errors in the Who questions of Part I). This number is then
diﬁdedbymemhlnmnbsofcppmmnitiesmmkemminmqmﬁmsﬂwm
items x 8 students = 56): 9/56 = 0.16, The figures for item difficulty for Part I can thus be
interpreted as a percentage: in 16% of all of the Who items on Part I of Test 1, the students of keep
in mind that the numbers shown for Part I are not directly comparable with those indicated for Part
II of the test. The figure of 0.16 for "Who: Group A Part 1" is determined in the following way:
first, the total number of wrong choices made by all students of Group A in all of the Who

% 4
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Table 6. Index of Difficulty for
Group A
Part |* Patll ¢
tost1  ltest2 Jtest3 | total test1 Jtest2 test3 |total
0.16 0.14 0.09 0.13 . {who 0.21 021 1033 025
041 023 0.11 025 what 0.54 0.67 058 0.60

who
what
when (035 029 001 024 when | 0350 0.75 0.63 0.63
where | 025 0.19 0.00 0.15 where | 069 0.56 050 0.58

type,dividedbymemlﬁeqmgofthequesﬁmtype.

questions on the test is established (9 errors in the Who questions of Part I). This number is then
divided by the total number of opportunities to make an error in Whe questions (7 Who question
items x 8 students = 56): 9/56 = 0.16. The figures for item difficulty for Part I can thus be
interpreted as a percentage: in 16% of all of the Who items on Part I of Test 1, the students of
Group A chose a distractor instead of the correct example. The figures given for Part II do not
represent a percentage, but rather the actual number of all kinds of errors committed by all students
in a specific question type divided by the frequency with which the question type is used: e.g., the
8 students of Group A who took Part I of Tesi | made a total of 5 errors in the 3 Who questions
required by the test. The total frequency of the question type for the group of 8 students is 24 (3
Who questions x 8 students). The relative difficulty or error frequency for Who questions is thus
calculated as 5/24 = 0.2083 or 0.21.

Several observations can be made regarding the relative difficulty of Who, What, Where,
and When constructions. For both groups, and especially in the production part of the test, Who
questions are evidently easier than the others. This finding is not surprising because Who
questions involve only the use/substitution of the relative pronoun (who) instead of a noun and do
not entail other transformations from statement to question. On Part II of the test, where no overall
progress was made, item difficalty also stays relatively level for all question types from Test1¢0 2
to 3. On Part | of the test, the overall progress made by all students is, of course, reflected by a
decrease in difficulty of all error types for all groups as a result of total treatment (Test 1 vs. Test
3). The decrease in error difficulty is most dramatic in Group A and most pronounced in the

$
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especially difficult When and What questions (even though Test 3 had to be administered before all
of the treatment of Whar questions had been concluded).

The relative difficulty of error categories, as revealed by Part I of the test, is shown on
Table 7. The number indicating the relative frequency of choice of a particular distractor type is

Table 7. Di of Error ies, Part 1 of the Tests
est
~ Greup A Group B
Category [Test 1 eﬂn Test3 | Totl | Category [Test1 | Test2 | Test3 | Total
R L I L L B L (X L1 B
1b . I . I 1b . . X .
Ic 000 1003 [0.03 . Ic 0.00 [0.00 |0.00 )
1d 000 1000 [0.00 [0.00 |1d 0.00 [0.00 {000 |0.
le 020 [0.13 [0.05 (012 |le 10.06 X 000 10
1f * X 0.03 |0.03 1f 0.11 0.1T {0.08 .
2a 020 J0.05 {008 J0.01 |2a 0.1 J0.11 10020
2b 048 [0.03 X 0.18 |2 0.38 10.36 |0.24
2 0.08 |0. . 0.12 |2 0.9 0. 007 {0.
2 0.25 |0. X 0.16 |2d 0.07 10.17 {007 |0.
3 003 |0. 0.03 [0.03 |3 0.04 |0.03 {0.00 0.
4 003 [0. 003 (003 |4 0.00 (0,00 [0.00 {0.
5a 013 (0.7 [0.04 [0.11T |Sa 0.00 [0.00 [0.00 }
5b1 008 10.02 [0.02 [0.04 |5b1 0.00 (0. I :
5b2 025 1013 |0.13 [0.19 | 5b2 [0.00  10.00 [0.00 |0.
6 004 {004 [0.04 [0.04 |6 0.04 [0.04 |0.04 |0.04
* The difficulty mdaofach@mymdwm’Nofm(ahmof&mm) divided by
meogpmmtyofdlomngmemmm(mmmofusemﬂnmnmﬁwNofmdmm)
* Not included in Test 1 for Group A.

again the number of choices of the distractor divided by the number of opportunities. Thus in
Group A, the categary 2b (confusion of morphological form indicating number) is chosen a total of
19 times on Test . The number of opportunities to choose this distractor is the frequency with
which it oocurs in the test (5) times the number of students taking the test (8): 5 x 8=40. The
difficulty index is 19/40 = 0.475 = 0.48. This index could again be expressed as a percentage: the
students chose distractors containing this particular error 45% of the time.

It can be noted that certain distractors (e.g. 1a, 1b, which represent wrong position of the
Wh- word) are in fact never chosen at all. The greatest difficulty is presented not by word order
but by marphological confusion (2b, 2d), followed by the cases of omission of the auxiliary.

As can be expected from the overall results of the test, the indices of category difficulty
tend to decrease from Test 1 to 2 to 3, and especially initial difficulty indices tend to be considerably
lower for Group B than for Group A. It is, however, especially in Group A that some of the
distractors become dramatically less effective after specific difficulties have been specifically
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addressed by the teaching program: e.g. the singular/plural confusion (2b) falls from a 48% wa
3% effective distractor after teaching Yes/No Questions (Test 1 and Test 2), and various other
morphological confusions (2d) drop from a 25% toa 4% "effectiveness” after presentation of the
program (Test 1 to Test 3). These changes in the effectiveness of certain distractor types justify
two comments: (I) The effect of the teaching program is most pronounced in the older but initially
less advanced group, a fact that is worth commenting on becsuse the use of traditional teaching
methods usually demonstrated greater progress and more rapid advancement with groups that have
initially the smaller English language deficit. (2) The very pronounced decrease in some program
related difficulty categories (rather than an even decrease in all categor’ * make it reasonable to

' assume that the gains made in Test 2 and Test 3 can not be related to "Test Learning” or

"Hawthome effects,” since the latter should lower errars across the board in all emor categories.
The difficulty of Error Categories as revealed by Part Il of the test is reported on Table 8.
Because Part I of the test showed no variation from Test 1 to 2 to 3, the table reports only total

i o »quo':fa- J: qol omqa%

* Total number of errors committed in each category

frequency for each category. As Part II involves actual production, raw numbers of errors could
not be adjusted for opportunities, since in production the opportunity for committing specific error
types is not readily predictable. In examining the data on Table 7 one must also keep in mind that
the figures for Group A and Group B are not exactly comparable since Group B (N=8/9) is slightly
larger than Group B (7/8).
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Mthmgh(kmanhasmemmcsmdentﬁmGrmpA,&wamakmtypiaﬂyfem
errors than Group A. The overall pattem of error difficulty and frequency, however, is very much
like the one revealed in Part I of the test. The wrong embeddings, misplacement of Wh-word, and
other word order emmors (categories 1a, b, ¢, d, €) are practically absent. The most frequent errors
are morphological confusions effecting tense (2a), number (2b), or other endings like the
confusion between simple verb forms and forms ending in -5, -ing, -ed (2d). Omission of the
aniliary(Sa,b),shownmbeamlpnblaninthechdceofdimminhnlofﬂnem,is
again a rather important source of error in actual production.

Summary

In brief, the evaluation and testing undertaken may be summarized as follows:

1. Comparison of pre- and post-tests showed that the use of the materialsled to a
omificant i in the abitity 80 . Wh :
2. This improvement was more pronounced and more dramatic with the older group of

students who had ini the lower ability to recognize correct structures (and who
xinp)mrsllms jent in English than the younger students involved in the
uation).

3. The presentation of the Wh-question materials had no effect on Jowering the number
of errors committed in the actual production of Wh- questions, perhaps because 2 much
more intensive and extended treatment is needed to bring about change in production of
4. The most frequent and persistent errors committed by the students do not concern
word order, but the confusion of morphological endings, and to some extent omission
of auxiliaries. The treatment had considerable success in affecting the recognition of
these error types but was not successful in reducing their incidence in production.
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Reporting and Dissemination

Because of the demonstrated need of the Deaf to overcome the barriers of communicating in
English, because significant numbers of deaf students need specialized educational material in
order to develop competency in English syntactic skills, and to ensure that TECSD is used by the
population for whom it is intended (rather than become "fugitive material” that is worthwhile but
difficult to find), we fulfilled our proposed plan and offered the first option to publish The
Question Game to Dormac, Inc., a leader in the field of printed material and computer-based
instruction for deaf students. Hartley Courseware, a leader in the publication of CAI for special
needs, ESL, and LEP populations, has also expressed a strong interest in our materiais.

At the 1990 AFRA Annual Conference, the project director presented a paper, "A
Computer Approach to Teaching English Syntax to Deaf Students.” The paper discusses the
results of a previous study, the Yes-No Game II, in which gains in syntax knowledge were made
by subjects receiving the CAI-Syntax intervention. Appendix 1 includes the paper, which has been
published by ERIC.

To make the TECSD materials and techniques available to the deaf students for whom they
would be most useful, we have donated copies of the Quesrion Game to the school sites who have
generously provided their time, staff, and students to make the TECSD project successful.

To inform educators of the research poteatial of state-of-the-art CAI to improve English
language acquisition and usage, the project director has accepted opportunities to present her
research at four schools with programs for the deaf’, as a result of her presentations, all four
schools volunteered to participate in the TECSD Project. To develop deaf awareness in those less
knowledgeable of the disability, Ms. Fogel has presented the research that she is conducting to
such groups as Apple Computers, who agreed to loan Macintosh computers to the California
School for the Deaf to facilitate the research process of TECSD.
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Final Repost to OSEP: June, 1991

The Final Report has been prepared for submission to the Office of Special Education
Programs of the Department of Education. The results of the testing and treatment of highly visual
mwmhmwmmmmnmmmdm
TECSD Project. The report of the study presents findings first, followed by the methodological
mmmmmmymmmmmmm&thd
English syntax to the Deaf.

Ctmﬂy,ammmym,'UﬁngmeMacianTMWNDumedm&'
is being prepared for submission for presentation at the April, 1992 AERA Annual Conference.
The paper discusses the results of the most recent intervention, the Question Game, in which gains
in syntax knowledge were made by subjects receiving the CAI-Syntax intervention.
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Statement of Accomplishments
AtmemdofmeTBCSDiject,whaveawmmlishedadgniﬁmmmofimpmém

«  Updated a review of the literature in several fields related to the project: English
language instruction for deaf and second language students, instructional design for
computer assisted language learning, and linguistic studies of ASL and other
communication modes of the Deaf.

» Built an expert Advisory Panel for consultation reganding the development of highly
visual CAI material to teach English syntax to deaf students.

* Designed assessment instruments to be used in our experiments and by others in the
field: three forms of the Tesr of WH Questions with the BE verb and with the
auxiliaries DOES, DO, and DID.

* Developed the instructional material for The Question Game, CAI syntax material
designed specifically for deaf students: theYes-No Game (composed of seven lessons)
;ndthe)W—Game composed of 10 lessons — 3 Who, 2 When, 3 Where, and

Conducted an intervention, the Question Game, with both elementary and junior high
students, t0 determine whether linguistically controlled, highly visual software will
mbhdafm@mmnm&gﬁmmmﬁcmmmﬁms) with which
they have experienced difficulty.

. Bemmdmdwﬂisheddwmﬂmofawm&gmdspedﬁmngfwdmf
students: A Computer Approach to Teaching English Syntax to Deaf Students.
Prepared a paper for submission to AERA: "Using the Macintosh to Teach
Questions to Deaf "

» Distributed copies of the Question Game to participating sites, and submitted the
Question Game to a commercial publishez, to ensure that the program is available to
those for whom it was specifically designed.

'
¥
»
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Statement of Project Findings and Conclusions

The TECSD project, which dealt with the application of computer-based instruction to the
teaching of English syntax to deaf stndents, attempted to determine whether highty visual
techniques associated with ASL could be effectively utilized in comnuter-assisted 1 mtax
with the effectiveness of computer assisted instruction for the Deaf in the area of formation of
questions in English. The Question Game study was carried out in two stages: the first dealing
with a limited exposure to the revised and refined version of the Yes-No Game, and the WH-Game
dealing with questions involving who, when, where, and what. The experiment utilized
specifically produced CAI material (The Question Game), specifically produced tests, and error
analysis of materials produced by students in the test situation. The treatment material that was
devised made optimal use of ASL visualization techniques and simultaneity of expression — made
possible by the use of the Macintosh computer. The tests consisted of two parts: Part I involved
recognition of correct grammatical structures in a multiple choice format, and Part II required cucd
production of specific questions.

The experiment used & simple pre- post design. Analysis of the test scores showed that as
a result of the CAI intervention, both Groups A and B made significant gains in Part I of the test,
demonstrating the students' improvement in recognizing correct Wh-questions. In Part IT the
intervention had no demonstrable effect on the gains. In an earlier study with easier linguistic
structures, sticlents demonstrated statistically significant gains in actual language production
(Fogel, 1989), and in a later study with more difficult structures, students showed a trend toward
improvement in Part IT (Fogel, 1990) With the significantly more difficult wh-question structures,
a much more intensive and extended treatment may be needed to bring about change in production
of already acquired fossilized errors.

An error analysis revealed that the most frequent and persistent errors committed by
students concern the confusion of morphological endings, and to some extent the omission of
auxiliaries. With no counterparts in ASL for auxiliaries or morphological endings, such as past
tense markers attached to the verb, the persistent difficulties of the Deaf with these linguistic
elements is understandable,

The intervention with the Question Game materials, originally designed for high school
students and revised for elementary/junior high students, demonstrated statistically significant
improvement with the younger populations. Interestingly, the older group, who had initially the
lower ability to recognize correct structures, demonstrated a more pronounced and dramatic
improvement than the younger group. Therefore, these CAl-syntax materials can be considered
effective as both a primary teaching vehicle with younger students as they are as a remediation tool
with older students. Although both the elementary and junior high students enjoyed working with
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ﬂ:QwsﬁmGame,mcymmgumdmﬁstudenmmmmusimicandmwdmcmﬁme
ad infinitum.

MammwmmmmmmmnaMgmm
and time consuming task. As evidenced by the documented results of our interveation, however, it
mm«:mmmmmm«mmmﬁﬁﬁmﬁm
syntactic knowledge by deaf students.

Although our instructional intervention focused only on question formation, the
effectivencss of this approach suggests the desirability of building a compiete CAl-syntax
curriculum based on visualization techniques as linguistic bridges from ASL to English syntactic
structures. Visualization and simultaneity of expression in well designed CAI may be particutarly
m:mmmmmmammmmmmmmm
of the Deaf that are not utilized in standard teaching materials — those that are visual and spatial
like ASL, rather than primarily linear and sequential like English. As a result, the difficulty of
mﬁnggmmmﬁallyaxij(mevﬂmdemlofmcmwadmhﬁmﬁ),md
the distinctive, ungrammatical deaf syntactic structures that have persisted in spite of years of
schooling (as studied in Part IT), may be ameliorated. Programs such as The Question Game may
enable deaf students to proceed through three of language leaming with more facility: (1)
recognition (corectly judging grammaticality), (2) ing rules for production in & test situation,
and (3) acquisition of genemative rules (evidenced by rprataneous, correct use in real life
communication). The results of The Question Game indicate a potential breakthrough in the
heretofore intractable problems of deaf students to master English syntactic structures.

O
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APPENDIX 1
"A Computer Approach to Teaching English Syntax to Deaf Students”

Paper presented at the 1990 Annual AERA Meeting in Boston and
published was subsequently in ERIC
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Abstract

WMkmmmmwmmmmmmmmmmmm
the large number of functionally illiterate deaf adults. To date, instructional methods have not
eﬁecﬁvdydevmmmmqofmewmmdmdwﬂm&gﬁshmﬁdemly. As a result, the
mj@qd@@mmmmmmmmmwed,mummmmmwm
participate fully in our society. mmmmmmmdmm,mmmm
American Sign Language (ASL) techniquesasvisualimionanddirum‘mality,wed&dgneda
axnpmer-bmedmeﬂndofopmmmﬁcaﬁngsyntacﬁcmwdpmdumets.

Yes-No I, the subject of this paper, is the second study in a series of research
MMMWMMMMMM&WM To
MMﬁmm@wmmmmmwmmmmmm
gmphicsmpabiﬁqofmeMadnmsh;mnlmdgmplﬁcmmﬁwmemme
mmm,mdspedﬁmﬂymmhmmmmmhﬁkﬁngmm
qwﬁm&mdmabkﬁanmmmdrnﬁmm&ng& With accompanying pictures to aid
cmnpehmﬂmmdwimmmﬁp!eoppmmﬁﬁesmp:wdcemdmrwdwimmedimevism
fmhmeupaimmtdemmmwddntmmuucﬁmalfamdaﬁmmdmddogymbe
provided that will hdpdmfsmdmtsove:mmemdrdifﬁcnlﬁsinbtﬁl(ﬁngym-mwa&msin
English.

TommteﬁmemmmbWMMydme
Ya—hbcmnputs—bandmiakhtmhingspeciﬁcﬁngﬁshsynmm These tests consisted
ofmm:Pml,inammﬁplcchoicefmammdthemdmu'mgrﬂﬁmofmm
gnmmﬁalmummdmndidmdemmm Developed in several
forms, the tests were administered in a pre-post test evaluation. Especially Part I of these tests
mmdmwmthmdmmmwhkhmﬁmmmﬁmmmme
classroom is at best extremely slow.
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Introduction

An effective, comprehensive program of instruction for deaf students in basic English
reading and writing skills has yet to be developed. Only 10% of the best 18 year-olds read at or
Mmedgmmmmmeawdnf&mmchesMyafmmmmm
(Quigley, 1984). As a result, large numbers of deaf adults remain functionally illiterate,

Although the Deaf have been disadvantaged by their handicap, developments in research
and practice suggest a promising future. Recent theory and research in linguistics have extended to
studies of language and communication of the Deaf. The pioncering work of William Stokoe
(1960) follofed by Bellugi (1972), Newport (1977), Siple (1978), and Lane and Grojean (1980),
indicated that American Sign Language (ASL) was indeed a "natural” language. Where English is
2 natural aural-oral! language, ASL is a natural visual-gestural? language that has evolved to meet
the specific communication needs of the Deaf. Using highly visual information processing and
storage techniques, the Deaf acquire linguistic structures with facility in ASL; yet, they experience
great difficulty leamning comparable structures in aural-oral languages. This paper reports on the
efectiveness of an intervention which used techniques of computer-based instruction that were
mmdedmamaboddogyofvianlinfmmﬁmpowdngmﬁdﬁmﬂmwwqﬁﬁﬁmby
the Deaf.

Theoretical Framework

In order to design an effective instructional program, we needed to understand why the
Deaf have difficulty understanding English, particularly syntax. First, we turned to the research in
cognitive psychology and psycholinguistics which demonstrated the many ways in which the Deaf
rely on visual coding rather than suditory/speech coding (Conrad, 1973; Lichtenstein, 1983). This
unique processing style, which may render traditional instruction inaccessible, suggests that
presentations that are visually oriented might be especially effective. Pointed toward highly visual
mh:ﬁqwsmml‘mdemuldnhMeofthepﬁbﬂiﬁuoﬁimmsm
the computer to help deaf students leam those aspects of English syntax with which they
traditionally experience difficulty in English but comprehend with ease in ASL (Fogel, 1986
&1988). We found strong support for our endeavor to apply technological innovations to the
problems of linguistic processing of deaf children in the well known document, Toward Bquality:
Education of the Deaf, (Commission, 1988).

1 Aural-om! indicates that language is received anditorally and transmitted through speech.
2 Visual-gestural indicates that language is received visually and transmitted in space through signs and gestures.
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With the availability of new computer technology for instruction, many of the obstacles to
effective English syntax instruction for the Deaf may be removed. The potential of computers to
build highly visually-osiented materials can capitalize upon the visual-gestural grammar inherent in
ASL and expose deaf students to the rich English language eavironment that their hearing peers

‘experience daily. Hearing children enter school Mmafaiﬂycompleteknowbdgeofmesynm

andlexicmofmeﬁngﬁd\hnguage;theyhﬂnmmpﬂwwﬁmmdmmwhmmeymw
"sounds right.” mmmdeafstudmtswhohavemmrd&:gﬁshmexpewdmmplime
thelexicmandsymax;theymmleamhmvtoreadandwriteanmcﬁmllybasedlmguage

without access to the spoken word.

Microcomputer-based lmguagepmgmms,howeva',moffaawaytobzﬁlduponme
mmmmmmmmmwmmmmmmw Even if
ﬁmlmmmnmmtinﬁgnhngmgawemmmeapﬂispodﬁmmrdymamm!
modality in their communication. Most&xglishinsmnﬁmfocummthelinearsequmdngofme
language; it does not demonstrate linguistic relationships by movement in space. However,
mm—asﬁsedmsmmﬁm(CADmaddmeASLdimmﬁmmfposiﬁmMmoﬁqume
mmm&gimmmgemmg;aammgmmﬂmmmoﬁam-mam
Mnmuwﬁngopmuﬁﬁshmmﬁwmmgemmmmeymﬂy
encounter. Utilizing visualization,3 directionality,* and simultaneity of expression,® which the
Deaf use so effectively in ASL communication, CAI can employ graphics, windows, and reverse
videomlﬁghhghtandempmsiminsmmimalpointsmdmﬁvefee&ack Through CAl
deﬁgmdspedﬂmllyfmﬂhwing-impahed.sﬂxdmtsmbemoﬁm&dminmﬁmm
inmcﬁmulmvimnmmtinwhichthesynm,vwahdm'y,mdﬁg\mﬁwhng\mgcm
linguistically controlled and incrementally graduated in difficulty. English language aocquisition and
usagecanpmceedazmelma'sownpace,butnmmpidlythmprevimulyexpaimdbydeaf
students.

meingmsumﬁﬂlmmemmhmumedmﬁoﬁofdufm(ag”m-

Nejad, 1981), we applied a Direct Instructioss approach (Becker & Ungeiman, 1977). Although the

tam”dimctinmmﬁm'ismiawdwimasmﬂlmofmm:mmhu&ﬂmisme

3Vimﬁnﬁm—foc@gmdgm(e.hmseompumsnphicsmdvﬁmeﬁew)utheMm&of
communication to convey syntactic information.

‘MM-M(&g.dM)loMmmmmﬁdmmmanmd
locations.

5Sindm:ityofmpmim—&emmofmdmlmlexi«linformﬁm(e.g..mdﬁmu
regularity, duration, repetition, tense). .
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cmmanmngawidemgeofmmkﬁmalpsychdogimmamsaofd&gnpindpm
which are fundamental to direct instruction. The leamner should:
« have the prerequisite knowledge to use the instruction and to learn
additional skills
* be motivated

*  be guided through models which make clear when and how to apply
new knowledge

* have ampie opportunities to demonstrate their mastery of models ina
context that makes errors likely, if the learners have not understood the
new content well

* be able to benefit from comective feedback

To test the effectiveness of an instructional intervention to teach English syntax ski.ls to the
Deaf, we (1) used the computer's special graphic capability to present concepts linked to the visual-
gestural knowledge base of the Deaf, and (2) grounded the instructional design in a Direct
Instruction approach.

Preceding Work

This paper details one of a series of studies to determine whether highly visual techniques
associated with ASL could be effectively used in computer-assisted English syntax instruction
designed specifically for Deaf students. An introductory phase of the experiment, Choosing
AVMs (Advanced Visual Markers), consisted of an inquiry to determine which of several visual
markers signifying interrogation and negation would be considered most effective as syntax clues
by different types of hearing-impaired populations. The results of that study indicated that students
selected AVM icons closely related to their primary mode of communication — ASL, SEE I1, or
Aural-oral English — leading us to conclude that different visual clues may be more effective for
hearing-impaired groups with different language backgrounds (Fogel, 1988).

The first experiment dealt with the effectiveness of computer-assisted remedial instruction
for the Deaf in the formation of yes-no questions in English. The study dealt with questions
involving BE as a main and auxiliary verb. The experiment utilized specifically produced CAl
material for treatment and control groups in the form of computer games, specifically produced
tests, and error analysis of materials produced by students in the test situation. The treatment
material that was devised made use of ASL visualization techniques and simultaneity of expression
— made possible by the use of the Macintosh computer.
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This experiment, the Yes-No Game I, used a simple pre- post-test design and included, in
addiﬁontotheCAlmmem,mcuseofadisﬁnctAdvamedVismMarlm(icm),andﬂ:e
smdcnm'mdhgmmpmhmsimmasmdepmdmtvmmmmewalmﬁmofme
experiment. mmsﬂtssmwdclwiymmeulmnmtcmﬁbmedsigniﬁmﬂympins
from pre- to post test; the use of the AVM icon, however, did not contribute significantly. Reading
mmnuibmedsigmﬁwﬂymﬂyinpmﬂofthcmmelmmmmm section that
dependsupontheoomp;dmsionofsﬁmulusmgmphs. The game format and other design
feanmuﬁlizedinmeﬁmmxdymraainedmﬂwmhmwdindﬁsmﬁch

Development of Treatment Materials

We tested leamers of different grades (7-12) to determine (1) the structures with which
mondmyStuMBexpaimoeddifﬁaﬂty,md(Z)theageatwhkhtheymmmose
grammatical patterns. Using Quigley's Test of Syntactic Abilities (TSA) as a model, we developed
alOGimmDhgmsicTesmeamgaﬁwmdNegaﬁwPaﬂun&whichmadmi:ﬁan
students at a residential school for the Deaf. All test items used the multiple choice method. The
ﬁmmimsmqukedthemgtﬁﬁmofmmmgmmmaﬁmﬁty;memwmme
smdmtmidenﬁfyasenmwhkhfonowsﬁmn,mismleastmnﬁmuywmpaﬁblewiﬂ\,a
situation briefly described in the item stem. Byamlyzingtheﬁ'equencyofmimkesmthc
Diagnostic Test, and considering the linguistic problems underlying these mistakes, linguists
idmﬁﬁedappmpﬁmemgasfasynmxinmwﬁmmdmnm The target chosen for this
smdywasthcuseoftheauxiliariesDO,DOES,anleD. In addition, the distribution of error
ﬁequammdtypabymmlshelpedmdeﬁnemepopﬂaﬁthtMmfﬁdmr
prerequisite English synﬂcﬁchmwledgetobeablctnbmtﬁtﬁmnmeinmwﬁmbmwho
lmked&eabiﬁtymomecﬂyhﬂdmemmbemghnﬂwmmyﬁsﬂmaidedﬁsin
constructing subsequent tests which were used to form matched treatment/control groups.

The teaching materials we developed took the form of a computer game, the Yes-No Game,
which employedavaﬁetyofvimalimﬁmmchniquamnmimimleamingforﬂwm. The
computer materials for each study included:

. Interactive instructions on how to use the Macintosh for the Yes-No
Game
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« Animated screens illustrating the transformation of a declarative sentence
10 a yes-no question

- Practice sessions in which the students:
1. Create a sentence-picture
2. Build a yes-no question

3. Receive visual and written comective feedback for each
emar ]

4. Review earlier lessons and transformations if in need of
remediation, or

5. Progress to sentences of increasing length and difficulty

To enhance the visualization of the interactive Macintosh instructions, we incorporated
VideoWorks, a computer program which simulates motion pictures. To help those students who
were unfamiliar with the Macintosh and had experienced difficulty manipulating the mouse, a
VideoWorks animated drawing of the moving, lifting, and repositioning of the mouse explained
visually how to use the mouse.

To develop excellent graphically oriented material in a relatively short period of time,
HyperCard had been utilized in a previous study involving the BE verb and icons as a visualization
technique. The performance of Yes-No 11, the study reported here, was improved by the use of
MacApp, an object-criented programming language that efficiently implements the standard
features of most Macinsosh applications. Because the AVM icons were not associated with pre-
post-test gains in the previous study, they were omitted in the practice sections of this study.
However, we incorporated an AVM icon in the initial transformation screens to indicate that a
sentence had been transformed to a question; the AVM question icon floated across the question to
replicate the ASL facial expression that is present as a linguistic marker during the signing of a yes-
no question.

To guide leamers through visual syntactic models, animated graphics picturing the
transformation of sentences to questions preceded multiple practice opportunities for each syntactic
structure taught. By visually depicting the transformation of a declarative sentence to a question,
as shown in Figures 1 and 2, the students were provided with an altemative to relying exclusively
on printed text for reading comprehension. For example, after a declarative sentence appears in
the Yes-No Il Game (The president of the bank unlocks the vault), the "s” in “uniocks” duplicates
itself in the line above; "doe” appears and meets the "s” to form "does.” Next, "unlock” in the
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The president of the hank unlocky the vault.

The president of the hank unlocks the vault,

Joes unlock
The president of the bank unlocks the vault.

Figure 1. Transformation of a Declarative Sentence to a Question — Yes-No 1]
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The president of the hank onlork the vasle.

Figure 2. Transformation of a Declarative Sentence to a Question — Yes-No 11 Gox
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senmduplicamitselfinﬂwﬁneabove;"doesunlock’inmelineaboveﬂaslmalmmﬁelyﬁth
~unlocks” in the sentence to visually state that both expressions are the same. Slowly, "does
unlock” movesdown into the sentence to replace "unlocks,” which moves down and dissolves. In
the new sentence (The president of the bank does unlock the vault), "does" flashes and moves to
the line above; "does” travels left to the beginning of the sentence, where it drops into place. The
mp(yspacewhichhddmeauiﬁarymbclomd\e'd'in'dos‘iscapitaﬁzed.andaqu&m
markmphoesapaiodatﬂmmdofmemmm(mmm&ntofmebankmlockthevmm?).
Smhvimﬂqumﬁmofhngmgemmmmdm;fmmﬁmsmmmmmofbmh
the instructional modeling and the immediate, comrective feedback in the Yes-No II Game.

To capitalize on ASL's visualization and simultaneity of expression, computer graphics and
animation are incorporated to eahance comprehension, clarify meaning, and maximize the transfer
of relevant knowledge. MMﬁm,mmgagemdmoﬁmﬁnwmminvolvememasacﬁve
participants in their instruction. First, students are provided with multiple opportunities to build
their own ~— often humorous — sentences, which are automatically illustrated by the program. As
shown in Figure 3, "Creating a Sentence-Picture,” a student chooses the subject "mice" from
ammgsixpossibilities(whichmmndomlyselectedﬁ'omaﬁleonOpossiblesubjccts).andme
heads of two mice appear in the picture box above the word choices. Next, if the stvdent <hooses
dnvab'sﬁ’ﬁnmamgsixmndomlydisphyedvabsﬁw;ﬁmmmmmdisphymmbe
skiing. Sinﬁlmiy,dimctobjecmandadverbiﬂsofﬁmmdpMmselecwd;asmchMis
picked.avisualemmupmisaddedtomepimmreprmtthcmmceasitisbuiltbyme
student,

Aﬁadmsmmismnxplaedandimpicmdsp!ayed.ﬁw'mﬂdingaq:aﬁm’m
invites the student to create an appropriate yes-no question for the picture. Figure!{ displaysa
mplescreenconminingapicﬂnnmdam&ixofpom’bhmﬂsandphxuaﬁomwhich
students build their own questions. Unlike most CAL the Yes-No Game does not limit learners to
making simple choices among a set of “right answers.” Rather, students were tested to identify
mmminuwasmndingsmdminys-msynmﬁcm&mmmnmdtm
mcmdms’mm&mmesenﬁmdusmndingsmimmwawdhﬂwmmmdeﬁxﬁve
mﬁvefee&ackmmdedmindivid:mlsmdmts'mmpmﬁded For example, for a
picmofl.eodrivingamsckevuyday,ﬂwmndmﬂypmmteditemsmuldincludeapu’iod.a
question mark, and the following words: Leo, do, does, did, drive, drives, drove, a truck, and

every day.

Lo



( hoose a verb.

Figure 3. Creating a Sentence-Picture — Yes-No I/
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Multiple opportunities for initiating interactive practice are provided. Students have as
nmyulOoppmmm&esmMﬂdmhqmsﬁm;fmmhammmmﬁtﬁnmdﬁaﬂed,
carrective feedback for common errors (about 20 per structure). The feedi-ack is designed to
provide specific visual and written responses for each type of error. A first incosrect try results in
a written and visual hint; a second incorrect attempt in the same error category provides more
speciﬁcinfmmﬁmmdmemirdmppﬁsmemmmmwithammmm
explanation. If the student cannot correct the mistake after several tries, the student's incorrect
question is visually transformed to the correct syntactic pattem through animation. Figure 4
illustrates the use of brief, linguistically controlled messages thst respond specifically to some of
thclikelymi&mdumnﬁngs&ﬂh«dmnudmﬁ'mmmmm“qusﬁms(l)omim
incorrect, misplaced, or repeated auxiliary, (2) double marking the tense on both the auxiliary and
main verb, and (3) incorrect word order. Of equal or greater importance is the visual feedback to
incorrect questions that students build: the error is highlighted in the student’s question while the

correct possibilities are flashed slowly in the word matrix; a double tense marking is highligated

with underlining and an *X* over the incorrect suffix, and the correct place of the auxiliary in the
question is indicated by a flashing arrow.

Provision to review structural modeling was built into the program for instances when the
<y it , rorrective feedback was insufficient to correct misunderstandings; however, the
w2 e feedback proved so effective that none of the subjects ever triggered the more detailed
moGol ng reviews, The success of the feedback can perhaps be attributed to its visualization —
video "effects” such: -, flashing, highlighting, and reverse video, as well as such graphics as the
pointing arrow to emphasize instructional points.

Subjects

To ensure the participation of a large number of high school subjects who had sufficient
prerequisite English syntactic knowledge to benefit from the Yes-No Game, but who lacked the
abilitymfomyes-mqmﬁon&wemnmmmemmﬁmatamdmﬁalsdndfmmm.
Aﬁammwmmm@mﬂmmmmdm
insufficient prerequisite syntactic knowledge, and the advanced students whose English language
placement indicated that they had already mastered the treatment material, the Yes-No
Screening/Pre-test was administered to 76 eighth, ninth, tenth, and eleventh grade students. The

to
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Click GO

Make 3 Question
Click words in the right order.

when you finish.

Nhhlﬁqwrbatdnbegnmﬂnsofﬂnqmﬁm
Click GO 10 try again.

ERASE

Figure 4.
tg ()

Building & Question — Yes-No /1

Make a Question
Click words in the right order.
Click GO when you finish.

Begin your question with the helping verd,“does "
Click GO 1 try again.

&o drives a tnuck every day?
. e
GO |-+ };e 1| ERASE
i x?:,fg

Make a Question
Click words in the right order.

Click GO when you finish.

Use the simple form of the verd, “drive.”
Click GO o0 uy again.
Does Leo drivdfa truck every day?
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wnwascomposedoftwopans:Pml,whichcmsimdofﬁitemsmoddedm@iglcy’sm
mﬂﬁphmmmmmm'mgmﬁmofmmmaﬁdy&mm
mmumndidwdxnmeesmqusﬁmmoducﬁmmmspmsemashmm
stimulus. Students who scored above 85% or below 25 % were eliminated from the pool of
mlemjmmmmwmmmmmdmmmmmmvmﬁmm
didnmmssessmfﬁcimtknowledgeof&gﬁmmbesbkfobmeﬁtﬁmnmeumm.
mmjemsformeinumﬁmmscieﬂedandmmdmmmm their recent SAT-HI
reading scores, and their performance on the Yes-No Screening/Pre-test. For each pair, one
mﬂ:jeﬂwasmdonﬂyudgnedmthemumnmtpmdibeoﬂmNmmm;ﬁn
pmsresngedmmogm@ofmsnmmuwimmmpmvblesynmﬁdhmbdgeofwﬁm
English. Mmbsqmtlosofmmmﬁngﬁmmmhmmsmdwdinmmm
samplewhichmsimdofl?mtmmtand 15 control subjects, ages 14 to 18.

PData Collection

The Yes-No Il Study was a two phase intervention, which tested the null hypotheses: CAI
dmignedmmchﬁnglishsynmmdmfhighschoolmdentswmﬂdlnvemeﬁectmthdr
syntactic knowledge. ﬁms.lmmmmmdmmmmm One
wed:miormmeﬁmmax,Tmlofammpmcﬂmdpapammadnﬁnimedmm
the treatment and control groups. MIofMMandd&mh&agnoﬁcmmfm
question formation of Quigley's TSA; composed of 25 muitiple choice items, it required the
mmgxﬁﬁmofcmmmﬁshmmaﬁcaﬁty. Partllcmsimdofmopm-mdedmm‘vhich
msdenmwaeaskedwwﬁt:mapgwimquesﬁmmmcponsewudmﬂusofmemdnum
sentences. AqumﬁonthﬂcaﬂdbeinwuedashavingbembgimﬂyandmmingﬁMy
sﬁmulmedbymemmmaplumdmadideminsynmcﬁcmsfmwﬁchmemjem
had received instruction, was accepted as a cotrect response. Part II involved active sentence
mmwﬁmmdwasﬁmfmeammdifﬁctmtaskforthemm&

AsshowninFing.l,ﬂxemmmtgrmp(A)mmplﬂeddwﬂmlmmsinmecm-
Symmmintwowﬂmedasspaiotb(%m 13§ minutes). To minimize and possibly
mmlmcimpmtofapmibkmwmmeeﬁwnmemmmm)medemmm
mhmmdatedmbjeamfmmemwiodofﬁm For both the treatment and
mlmmdwsmmmemmmumm&vimﬂy;mm
controlled the pace. Wiﬂﬁnmdayaﬁa‘mpleﬁmofmcﬁrﬁphaxofmwmm
Test 2 was administered to both groups. Two weeks after the administration of Test 2, Group A

{ .
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Test 1 Yout 2 Tes1 3
{Apni 10} {Apri 148) {Apri 28)
Apt11-13 Aprt 25-27
Oroup A Trastment Placedo
(ne17) (CA-Synuax) (vwmae CAf)
Group 8 Placedo Trestment!
(n=185) {Alemam CAl) {CARSMIAX)
Figure 5.1 Schematc Diagram of the Experimental Design
Group A Group B
Testt Temt 2 Yot 3 Test 1 Test2 Tent3
X X x X x x
<]~ ] 7435 7508 a1.47 0.5 4773
Parti sd. s s s.d. sd. 8.
1 17.61 164 13.8 1598 120
{ ““'}""“ 1 “""“' _ L "'“‘"" It “"""‘" |
p<008 p>0.Y0,NS £>0.10.NS p<0.06
x x X x X X
44,12 51.77 S8 46.67 §7.00 §1.00
Partt sd. a4, L V-3 sd. ad. (7.5
18.96 18.54 2161 22.01 18.19 2197
{ “"l""" T ""T“ 4 L “"‘]"'” 1L “",""" 3
p>0.30.NS p>0.10.N8 p>0.10.NS p>0.10.NS

Figure 5.2 mmmmanmmwmmw
ANOVA “Least Significant Difference” test of paired contrasts)

PART ] PART il
0% 0%
- - - OroupA / i - - QupA
80% 4
----- . 4
TOMW <
8% <
4 L
SO% o SO 4
m ¥ R} R ] m R v k ] v ¥
Tes1 ¥ Toat 2 Towt 3 Toet 1 Tom 2 Tes13

Figure 53 Eftects of CAl instruction and Altemate (Placebo) CA

Figure S. Yes-No Il Resuits
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usedmealtammcomwwmgﬁm,demupBusedtheCAl-Synmpmmm. The next day,
Test 3 was administered. The format, level, and administration of Test 1,2,and 3 were
oompamble;thesynmaicmnminachofmemimmmidmﬁmhb\nthemsandvms
were different. minmmmcyofmemmmmamsedmngambach'smm
ﬂnemﬁabiﬁtymefﬁdentsmmifomlygﬁsfacwryfmbothpmtsoﬂhemfm'Partlthey
were .76, .77, and .79; for Part I they were .73, 77, and .78.

thﬁonsbﬁwm?mﬁlmnofmhofmcmmmsxmmmm&as
expected, they test highty related, but not identical skills (p<.05). The paraliclism of the different
fonnsofthembemgus&isshownbyﬂmhighmehﬁmsmm:fm'Phrtlther's
ranged from .54 t0 .59, and for Part II from .63 0 .72. Further test development, including item

analyses,issﬁunmsm'ymimpmvemeuseﬁﬂn&ofthmm

A record keeping module was integrated in the Yes-No Game to facilitate data collection,
mdmpmﬁdemsyammmfm&mofmesumwpufmmwhﬂemcyinmwdwim
the program. Conﬁnmllyupdated'nmds'ofcmrectandinemmctmcpmsamabledme
research observers to check the subjects’ progress during the intervention. Leetailed "Histories” of
every keymkemdmspmxinﬂxsynmcﬁcmﬁm,asmu”ﬂwﬁmememmhm
were designed to be converted to text files for later analysis of the pattern of the subjects’

sequential responses.

Results

Part 1 - The Muitiple Choice Section. As displayed in Figures 5.2 and 5.3, both
phases of the intervention are associated with pre- post-test gains. As determined by Analysis of
Variance (ANOVA) and paired contrasts using a "Least Significant Difference Test (LSD),”
significant gains in syntax knowledge were made by each group receiving the CAI-Syntax
treatment: the means for Group A rose from 63.53 in Test 1 to 74.35 in Test 2 (p<.06), and the
means for Group B rose from 70.80 in Test 2 to 87.73 in Test 3 (p<.09). In comparison, the
contro} group (k) dcmmmmdmsigniﬁcantgﬁnswimmealmtecm from Test 1 to 2. Even
when Group A was tested two weeks after the CAI-Syntax treatment, their Test 3 scores did not
fall below the level of Test 2, suggesting that the improvements in syntactic knowledge were
retained.

Although we presumed that we had matched pairs, in both the Yes-No I and 11 studies,
GroupBpa'formedbcttermm(}mupAinPansIandIIofallmforbothsmdis;hom,the
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differences were not statistically significant. After the studies were compieted, the results from the
students’ new SAT-HI were released; they indicated that at the time of the experiments the students
were no longer exactly matched on reading scores. With such a small sample, significant
differences in only a few of the students’ reading scores are sufficient to explain the better
performance of Group B. Because in English language studies with this population there is a
potential confounding effect of students’ reading abilities, we decided to repeat the analyses in the
previous section, but include an assessment of the interaction of reading ability with the
intervention (i.e., students with high reading ability would benefit more from the CAl Syntax
treatment than students with lower reading scores). The procedure we employed was Analysis of
Covariance (ANCOVA). Results indicate no independent interaction effects for Part I. This
finding is not surprising considering the nature of this part of the test, which requires only
recognition of grammatical commectness, not reading comprehension of paragraph stimuli as in
Part I1.

Part 1 - The Language Production Section. Whereas Part I involves recognition
of grammatical correctness, primarily in syntax, Part II is dependent upon the comprehension of
the 10 stimulus paragraphs, i.e. the multiple tasks involved in reading, such as making inferences
from context clues. To investigate the effects of CAl-Syntax intervention on language production ,
weagainusedANOVAandlSDpuwedmtstooompamgrmpmms. Although there is an
increase in test scores for both groups (with Group A improving from a mean of 44.12 t0 51.77,
and Group B improving from 57.00 to 61.00) after the intervention, the gains are not statistically
significant.

As in the analyses for Part 1, we used ANCOVA to test for the effects of an interaction
between the intervention and the reading scores. For both Groups A and B there was a significant
interaction which was independent of any main effect of the intervention (for Group A, F=5.04,
p<.01; for Group B, F=7.59, p<.001) indicating that students with high reading ability benefit
more from the CAI-Syntax treatment, as measured by a test requiring comprehension skills, than
do students with lower reading ability.

In order to supplement the results obtained by the statistical analyses of the pre- and post-
test scores, an error analysis of the sentences actually produced by the students in Part II of the test
was undertaken. The analysis classified all of the mistakes found in the tests into 25 error
categories. In addition to the total number of errors found in the total corpus formed by the pre-
and post-test responses, Table 1 also reports pre- and post-test results for selected error categories
which seemed particularly related to the grammatical procedures taught by the treatment. These
categories — «~me detived from collapsing some of the 25 catgeories originally used in the
analysis — . . . ; follows:

[
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Table 1. Yes-No 1I — Summary of Error Analysis

GROUP A GROUP B

Test! Test2 Test3 Test1 Test2 Test3

Total number of errors 236 194 198 196 154 165
Selected Error Types

A 13 15 19 13 6 12

B 54 30 35 37 33 28

C . 18 13 22 13 13 12

D 20 15 9 15 24 13

E 11 13 4 13 10 7

F 18 22 15 12 9 14

. Substitution of a possible pattern for the one expected by the test
stimulus (e.g., "How do you feel?" instead of "Were you sick?”) This
seisn«reallyanmbutmnsﬁmmafailmofmemm

evoke the desired pattern.
B. Confusionofseomdandﬂﬁrdpasoninmewbjecttobead(h'essed.

C. Umdammammmwmchissemanﬁmﬂy impossible in
response to the stimulus.

D. A word omitted from what appears otherwise to be a correct resSponse.
E. A word added to an otherwise correct response.
F. ’Ihepamusedisineormctbemuseofconﬁlsioninwordorder.

The error analysis also revealed other frequent errors which are often mentioned in the
literature dealing with English produced by the Deaf (e.g., omission of the article, and dropping of
verbal and noun morphemes like final "s”). However, further analysis of these errors did not seem
germane or relevant to purposes of the intervention and of this report.

Statistical interpretation of the data of Table 1 must be undertaken with some caution,
primarily because the error analysis showsmlytypemdﬁeqmcyofminpt-mdpost-m
but not the opportunity to commit them. Opportunities were at best only roughly equivalent
between pre- and post-test, primarily because omission of oppartunity by totally omitting
responssisnonakeninmmuminmeermrcounts,andbemusesmdmtsmuldmmeirown
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Wﬁ@fmmbymmmginunapectedpamm Still, the pre- post-test comparison
scores indicate improvement as a result of the intervention. In some categories (like "A"), the
de:measeinmsmaysimplybeduetomesmdems‘remgniﬁngtheinmﬁonofmenmnnmt
and/or the test maker. A gain (i.e., decrease in efror) in the other categories (especially "F") seems
smnglyassociatedwithmesumofmeinmenﬁon. In the case of one error (B) there seems to
beanhmxﬁnmpm-mpos-mnamdymmewnmsimofmwﬂmdm
(eepeciallymembmmofmethirdpmmfmmemd). This semantic error, which was not
spedﬁmnydaltwimmmmmnisammgmemoaﬁtquﬂnwfmmdmmecmpmofpm-
and post-test responses and should become the object of further study and planned interveation.

As summarized in Table l,ﬂwﬁequmtnﬁmuownmRNemspeciﬁcpmblemsof
meDeaf,bmnmmmcupaimanundamnsidﬂaﬁm.monﬁmdinmepmmmﬁm and appear
only in the reported table.

'I'heoverallpanuningofmspoimstoﬁmfollowing:

1. The control group (B) seems somewhat stronger than the experimental
group throughout all three tests.

2. AnovaalldeauseofesmrstaKeSprQMgﬁmnTwlmTestz.
The results seem approximatel the same for the experiment and control
groups, and perhaps is due to famili ity with the type of testbeing
u

3. mmuofmedﬁ;dmmhﬁmaﬁonmmmdiﬁmﬁﬁnm
those of the second. Neither retaking of the test (Group A) nor
umunent(GmpB)ctmngemeovmnincidamofm

'lhedistributimofmrsinspeciﬁccategorisdmmtshowaconsistentdeamseasthe
result of the preceding treatment. (E.g., a possible treatment effect in error category B in Group A
——achvpfmmﬁin'l‘estlm38inTm2—isnotnumhedbyasimilardmpinCmupB,whm
the decrease in errors is only from 33 to 28.) It can be noted again that word order confusion —
mepmblemmostdimctlyaddxmedbyﬂxemnnent—isahssfmqmtmmanummﬁxsion
inmeperscntobcusedastheimmmdaddressecofmequuﬁm.

Summary

The data shown in Figure 5 clearly demonstrated the effectiveness of the intervention.
Significant gains in syntax knowledge, as measured by Part 1 of the tests, were made by each
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group receiving the CAI-Syntax intervention. In contrast, the control group made no significant
gains in each phase. Whilememennsfor(iroupAmseﬁom6353to74.35 (p< 0.06) after the
intervention, Group B demonstrated no significant gains with the alternate CAL After the
intervention, however, the means for Group B rose from 70.80 to 87.73 (p<0.05). Interestingly,
when GmupAwastestednvoweeksaﬁenheCAl-Synmmunmmheyminedﬂm syntax
knowledge they had acquired earlier. lnmn'expa'ieme,thﬁeﬁndingsmimmﬁivemnsng
the brief duration of the treatments (90 to 135 minutes) and the persistence of these skill
deficiencies prior to the treatment.

Two aspects work against the intervention having a pronounced affect on students’
synmcﬁcabﬂity,asmmmedbythcopenm@dpmnm (1) The material in Part I is much
ma'edifﬁaﬂuhmthematu'ialinPanl,and(2)deafsmdmtsmtﬁreyearsofschoolingtouseme
auxiliaries, DOES, DO, and DID (Quigley, 1978) in the test situation and often never reach the
point of employing them correctly in spontaneous language production. Under these
chcumsmce&wmmmmgmmscﬁdencedaﬁumemumnmmmgmg.

Conclusions: Educational Importance

Effecting a change in language behavior that has become ingrained is a difficult, complex,
and time-consuming task. As evidenced by the significant results of the interveation, however, it
appmrsmatmerAIap;mmhhassubsmmialpomﬁal for accelerating the acquisition of English
syntactical knowledge by the Deaf. 'l‘hefactMmChmmingfulimgovemmtcmldbeobtained
inanamwhmfaﬂmismenmnmmddnmbeowdmked,apeciauyfmaninmmﬁonof

only two to three class periods.

Although the instructional intervention focused on yes-no question formation, the results of
the experiment suggest the desirability of building a complete CAl syntax curriculum based on
visualization techniques as linguistic bridges from ASL to English syntactic structures.
Visualization and simultaneity of expression in well-designed CAI may be particularly important to
ﬂmbaﬁcmcepsmeducaﬁmdmcw;ﬂmmaspemwm&ldmmmmsoﬂmbmf
ttmarenotuﬁlizedinstandm‘dmdlingmalaials—thmematmvisualmdspaialﬁkeASL
rather than linear and sequential like English.
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Asamsult.thedifﬁaﬂtyofmldnggmmmaﬁcaﬂycmmjudgemmts(asevﬂmdmPan
Iofﬂmmwcammmmd),mdﬂwcﬁsﬁmﬁve,ummdemfmmﬁcmm
have persisted in spite of years of schooling (as studied in Part IT), may be ameliorated. Programs
such as the Yes—NaGanxmymbledmfstudmtsmpmwedﬂm:shﬂmmssofhngmge .
learning with more facility: (1) recognition of grammaticality, (2) understanding of rules used in
WM&mmda)mmmofmmﬁdmmfmmlmmMm.
The results of the Yes-Ne Game indicate a potential breakthrough in the heretofore intractable
problems deaf students encounter in attempting to master English syntactic structures.
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APPENDIX 2

The Question Game

Record keeping, error checking, and feedback
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Report Generated for: Frank Smith

Who Game - Part 3 - Subject, Verb, Adverbial of Place, Adverbial of
Time

Who ice skates in the park every winter ?

Try 1.

Who in the park ice skates every winter who ? Bill Mary <ERASE>

Who in the park ice skates every winter who ? Bill <ERASE>
Who in the park ice skates every winter whs 7 <ERASE>
Who in the park ice skates every winter who Bill Mary ?

Error; included an answer in the question
Try 2:
Who in the park ice skates every winter who ?

Error: repeated wh-word
Try 3:
Who in the park ice skates every winter ?

Error: misplaced main verb
Try 4.
Who in the park ice skates every winter ?

Error: misplaced main verb
- Try &:
Who ice skates in the park every winter ?

No error

Who jogs at schoo! every Wednesday ?
Try 1:

Who jog at school ?

Error: missing adverbial of time

Try 2:

Who jog every Wednesday <ERASE>
Who jog <ERASE>

Who every Wednesday jog at school ?

Cu

&




Error: incorrect form of the main verb
Try 3:
Who every Wednesday jogs at school ?

Error: misplaced main verb
Try 4.
Who jogs every Wednesday at school ?

Error: misplaced adverbial of place
Try 5:
Who jogs at school every Wednesday ?

No error

Who dances on stage every Friday ?
Try 1:

Who dances on stage every Friday ?

No error

Who Game - Pant 3 - Subject, Verb, Direct Object, Adverbial of
Place, Adverbial of Time

Who rode ponies in the circus last night ?

Try 1:

Who did rode ponies in the circus last night ?

Error: repeated main verb
Try 2:
Who rode ponies in the circus last night ?

No error
Who planted seeds in the garden yesterday 7

Try 1:
Who planted seeds in the garden yesterday ?

No error
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APPENDIX 3

Tests Developed for the TECSD Project

Pre- and post-tests on WH-Questions for the Question Game Study
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Name School

Age Grade ____ Teacher

PRE-TEST 1

Read the questions carefully. You should finish the test within 30 minutes. If you finish early, please review
your answers carefully.

Part |

Read each group of four (4) questions. Only one of the questions is correct. Choose and mark the comect
question with an X.

Example 1. Choose the correct question. Exampie 2. Choose the correct question.

A. What did see you at the movies last night? A. Where does play soccer Bill?
B. What you saw at the movies last night? B. Where does Bill play soccer ?
C. What did you see at the movies last night? C. Where Bill plays soccer?
D. What was you see at the movies last night? D. Where is Bill play soccer?
*C" is the comrect question: “B" is the correct question:
What did you see at the movies last night? Where does Biil play soccer ?
The correct letter, "C,” is marked below. Now, mark the comrect letter, “B."
A. What did see you at the movies last night? A. Where does play soccer Bifl?
B. What you saw at the movies last night? B. Where does Bill play soccer ?
C. What did you see at the movies last night? C. Where Bill plays soccer?
D. What was you see at the movies iast night? D. Where is BH play soccer?

A ——— T S " ———— d——— —— — " . Y ———— —

BEGIN PART I. For each test item, mark the correct question with an X.

T G W G U GE ) NS G B GE BN G5 SR 6N G = am W

1. A. Who'is afraid of the spiders are in the closet? 5. A. When Ray hurt his lag at camp?
B. Who afraid of the spiders in the closet? B. When did Ray hurt his leg at camp?
C. Who is afraid of the spiders in the closet? C. When Ray did hurt his leg at camp?
D. Who are afraid of the spiders in the closet? D. Did Ray hurt his leg at camp when?
2. A. Who drives the bus every day to school? 6. A. What does watch Mark on TV every Sunday?
B. Who the bus drives to school every day? 8. What does Mark watch on TV every Sunday?
C. Who drives the bus to school every day? C. What does Mark watch every Sunday on TV?
D. Who the bus te school every day? D. What is Mark watch on TV every Sunday?
3. A. When is the circus is coming to Oakland? A. When Sue and Beth are coming for lunch?
B. When is the circus coming to Oakland? B. When are Sue and Beth come for lunch?
C. When is coming the circus to Oakiand? C. When is Sue and Beth coming for lunch?
D. When the circus comes to Oakland? D. When are Sue and Beth coming for lunch?
4. A. Whatis looking in the kitchen window? A. What Bob and Jane want for Christmas?
B. What does looking in the kitchen window? B. What ¢o Bob and Jane want for Christmas?
C. What is looking is in the kitches window? C. What does Bob and Jane want for Christmas?
D. Is looking what in the kitchen -sindow? D. What do Bob and Jane they want for

Christmas?
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Who won the game at school last week? - 18.

Who the game won at school last week?
Who won the game last week at school?
Who was won the game at school last week?

What did the teacher say in class yesterday? 19.

Did the teacher what say in class yesterday?
What does the teacher say In class yesterday?
What the teacher dio say in class yasterday?

Where Jon and Carl were working last week?  20.

Where are Jon and Carl working last week?
Where were Jon and Carl working last week?
Where Jon and Carl working where last week?

When is the next baseball game at schooi? 21.

When the next baseball game is at school?
Is the next baseball game at school when?
When the next baseball game at school?

Who did jogging in the park yesterday? 22.

Who is jogging in the park yesterday?
Who was jog in the park yesterday?
Who was jogging in the park yesterday?

What did Mary see last week at the zoo? 23.

What did Mary see what at the 200 last week?
Mary did see what at the zoo last week ?
What did Mary see at the zoo last week ?

Where are Jeff and Sue their computer fixing? 24.

Where is Jeff and Sue fixing their computer?
Where are Jeff and Sue fixing their computer?
Whare Jeff and Sue fixing their computer?

What was played at the movies last weekend?  25.

What was playing at the movies last weekend?
What did playing at the movies last weekend?
What is playing at the movies last weekend?

Who was planted fiowers in the garden last week?

Was planting flowers who in the garden last week?
Who was planting flowers in the garden last week?
Who flowers was planting in the garden last week?
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When Elise work at the restaurant?

When does Eliss works at the restaurant?
Elise does work at the restaurant when?
When does Elise work at the restaurant?

Where Jack see the show last week?

Where did Jack see the show last week?
Where does Jack see the show last week?
Where did Jack did see the show last week?

What the mice are eating under the table?
What is the mice eating under the table?
What the mice eating under the table?
What are the mice eating under the table?

June and Harry's wedding when was?
When did June and Hamy's wedding ?
When was June and Harry's wedding?
When June and Hamry's wedding was?

Who is swimming in the pool today?

Is swimming in the pool today who?

Who is swimming in the pool is today?
Who is swimming who in the pool today?

What Sam was reading in his room yesterday?
What did Sam reading in his room yesterday?
What was Sam read in his room yesterday?
What was Sam reading in his room yesterday?

who cooked dinner at Jill's house last Friday?
Who is cooked dinner at Jill's house last
Friday? .

Who cookad dinner last Friday at Jill's house ?
Cooked dinner at Jil's house last Friday who?



Name

Part 11

Diractions: Part 11 contains short paragraphs. First, read each paragraph. Then, write wh-questions that fit each
paragraph. Look at the example to see what kinds of questions to write.

Exampile:
Bill likes to drink lernonade in hot weather. Mary likes soda in the summer and hot chocolate in the winter.
1. who

Write a wh-question on the blank line below.
2. when '

Examples: When does Mary drink hot chocolate? When does Bil fike to drink lemonade?

Now, write your own wh-question on the fine below.
3. what

BEGIN PART Il. Read the following short paragraphs. Write 5 appropriate wh-questions for each paragraph.

A Last summer Mike and Pat traveled to Hawaii for a vacation. Mike tried surfing and hurt his arm. Pat went
snorkeling and saw beautiful fish in the water.

1. who

2. when

3. where

4. what

5. who

Zo
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B. Bess and Toby are having a barbecus in the park. this aftemoon They invited all of their friends. Toby is
cooking the hamburgers, and Bess is serving the cake and ice cream.

1. when

2. where

3. who

4. what

5. what

‘Q................QQ...Q...Q...‘Q........Q.‘Q...........ﬁ......QQ.........................’................l

Thank you for participating in the Pre-Test. 1
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Name Schooi

Age Grade Teacher

PRE-TEST 2

Read the questions carefully. You should finish the test within 30 minutes. If you finish early, please review
your answers carefully.

Part |

Read each group of four (4) questions. Only one of the questions is correct. Choose and mark the correct
question with an X.

Exampie 1. Choose the correct question. Example 2. Choose the correct question.

A. What did see you at the movies last night? A. Where does play soccer Bill?
B. What you saw at the movies last night? B. Where does Biil piay soccer ?
C. What did you see at the movies last night? C. Where Bill plays soccer?
D. What was you 886 at the movies last night? D. Where is Bifl pisy soccer?
*C" is the correct question: *B" is the correct queastion:
What did you see at the movies last night? Where does Bill play soccer ?
The correct letter, "C," is marked below. Now, mark the comrect ietter, “B."
A. What did see you at the movies last night? A. Where does play soccer Bill?
B. What you saw at the movies last night? B. Where does Bili play soccer 7
C. What did you see at the movies last night? C. Where Bifl plays soccer?
D. What was you see at the mowvias last night? D. Where is Bifl play soccer?

— ———— ———— . - . —— — e e e —————— — — o —

BEGIN PART 1. For each test item, mark the comrect question with an X.
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Who is tired of sandwiches are for iunch?
Who tired of sandwiches for lunch?

Who is tired of sandwiches for lunch?
Who are tired of sandwiches for lunch?

Who rides a bike every day to work?
Who a bike rides to work every day?
Who rides a bike to work every day?
Who a bike to work every day?

When is the Fair is coming to Fremont?
When is the Fair coming to Fremont?
When is coming the Fair to Fremont?
When the Fair comes to Fremont?

What is hanging from the kitchen ceiling?
What does hanging from the kitchen ceiling?
What is hanging is from the kitchen ceiling?
is hanging what from the kitchen ceiling?

oOow» oow> oow>

oow»

When Dick lose his watch at the movies?

When did Dick lose his watch at the movies?
When Dick did lose his watch at the movies?
Did Dick lose his watch at the movies when?

What doss eat Dad at home every Sunday?
What does Dad eat at home every Sunday?
What doss Dad eat every Sunday at home?
What is Dad eat at home every Sunday?

When Adam and Lee are coming for dinner?
When are Adam and Les come for dinner?

When is Adam and Lee coming for dinner? - -
When are Adam and Lee coming for dinner?

What Kay and Ben plant every spring?
What do Kay and Ben piant every spring?
What does Kay and Ben plant every spring?
What do Kay and Ben they plant every
spring?
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Who was the singer in the show last night?
Who the singer was in the show last night?
Who was the singer last night in the show?
Who the singer in the show last night?

What did the coach say in the gym yesterday?
Did the coach what say in the gym yesterday?

What does the coach say in the gym yesterday?

What the coach did say in the gym yesterday?

Where Don and Ray wers studying last night?
Where are Don and Ray studying last night?
Where were Don and Ray studying last night?
Where Don and Ray studying where last night?

When is the homecoming dance at school?
When the homecoming dance is at school?
Is the homecoming dance at school when?
When the homecoming dance at school?

Who did digging in the garden yesterday?
Who is digging in the garden yesterday?
Who was dig in the garden yesterday?
Who was digging in the garden yesterday?

What did Amy buy yesterday at the store?
What did Amy buy what at the store yesterday?
Amy did buy what at the store yesterday?
What did Amy buy at the store yesterday?

Where are Ted and Sara their new car buying?
Where is Ted and Sara buying their new car?
Where are Ted and Sara buying their new car?
Where Ted and Sara buying their new car?

What was biocomed in the garden last summer?

What was blooming in the garden last summer?

What did blooming in the garden last summer?
What is blooming in the garden last summer?

20.

21.

22.

23.

24.

25,

Who was picked apples in the orchard last week?
Was picking apples who in the orchard last week?
Who was picking appies in the orchard last week?
Who apples was picking in the orchard last week?

\
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When Dalsy swim in the ocean?

When does Daisy swims in the ocean?
Daisy does swim in the ocean when?
When does Daisy swim in the ocean?

Where Josh find his bike last week?
Wwhere did Josh find his bike iast week?
Where does Josh find his bike last week?
Where did Josh did find his bike last week?

What the cats are chasing in the yard?
What is the cats chasing in the yard?
What the cats chasing in the yard?
What are the cats chasing in the yard?

Jay and Ann's anniversary when was?
When did Jay and Ann's anniversary

When was Jay and Ann's anniversary?
When Jay and Ann's anniversary was?

Who is serving in the cafeteria today?

is serving in the cafeteria today who?

Who is serving in the cafeteria is today?
Who is serving who in the cafeteria today?

Where the boys riding horses today?
Where do the boys they ride horses today?
Where do the boys ride horses today?
Where do the boys do ride horses today?

What Tony was fixing in his room yesterday?
What did Tony fixing in his room yesterday?
What was Tony fix in his room yesterday?
What was Tony fixing in his room yesterday?

Who baked cookies at Eve's house last night?
Who is baked cookies at Eve's house last
night?

Who baked cookies last night at Eve's house?
Baked cookies at Eve's house last night who?



' Name
Part 1l

l Directions: Part il contains short paragraphs. First, read each paragraph. Then, write wh-questions that fit each
paragraph. Look at the exampie to see what kinds of questions to write.

Exampie:
Bill likes to drink lemonade in hot weather. Mary likes soda in the summer and hot chocolate in the winter.

l1.wh0

~ ' Write a wh-question on the blank iine below.

. 2. when

' Examples: When does Mary drink hot chocolate? When does Bifl like to drink lemonade?

Now, write your own wh-question on the line below.

3 wha

l BEGIN PART Il. Read the following short paragraphs. Write 5 appropriate wh-questions for each paragraph.

A. Moly and Rick drove to Yosemite for a vacation last winter. Molly went skiing and twisted her ankie. Rick
went hiking and saw deer and squimels.

' 1. who

2. when

4, what

5. who

I 3. where

aj&l




B. Sally and Jim are having a party at their home tonight. The party is for Jim's birthday. All of their friends
are coming. Sally baked a wonderful birthday cake.

1. when

2. where

3. who

5. what

Q...........-................‘.......................................I..Q....G‘.......l.....ﬂ.lﬂ‘l............

Thank you for participating in the Pre-Test. 1

' 4, what



Name School

Age Grade Teacher

TEST 3

Read the questions carefully. You should finish the test within 30 minutes. If you finish early, please review
your answers very carefully.

Part |

Read each group of four (4) questions. Only one of the questions is correct. Choose and mark the correct
question with an X.

Exampie 1. Choose the correct question. Exampie 2. Choose the correct question.
A. What did see you at the movies last night? A. Where doss play soccer Bill?
B. What you saw at the movies last night? B. Where does Bill play soccer ?
C. What dif you see at the movies last night? C. Where Bill piays soccer?
0. What was you see at the movies last night? D. Where is Bill play soccer?
*C" is the correct question: "B" is the correct question:
What did you see at the movies last night? Where does Bill play soccer ?
The correct letter, "C,” Is marked below. Now, mark the comect letter, "B."
A. What did see you at the movies last night? A. Where does piay soccer Bill?
B. What you saw at the movies iast night? B. Where does Biil play soccer ?
C. What did you see at the movies last night? C. Where Bill piays soccer?
D. What was you see at the mowvies last night? D. Where is Bilt play soccer?

———— —— —— — e ——— e emmes . am—

BEGIN PART 1. For each test item, mark the comrect question with an X.

1. A. Whois hungry for cookies are from the bakery? 5. A. When Bonnie see the bear at Yosemite?
B. Who hungry for cookies from the bakery? B. When did Bonnie see the bear at Yosemite?
C. Who is hungry for cookies from the bakery? C. When Bonnie did see the bear at Yosemite?
D. Who are hungry for cookies from the bakery? D. Did Bonnle see the bear at Yosemite when?
2. A. Who cleans the kitchen every weekend at home?6. A. What does bring Ed to school every Monday?
B. Who the kitchen cleans at home every weekend B. What does Ed bring to school every Monday?
C. Who cleans the kitchen at home every weekend? C. What does Ed bring every Monday 1o school?
D. Who the kitchen at home every weekend? D. Whatis Ed bring to school every Monday?
3. A. Whenis Joe Montana is coming to CSDF? 7. A. When Les and Lily are going to New York?
B. When is Joe Montana coming to CSDF? B. When are Les and Lily go to New York?
C. When is coming Joe Montana to CSDF? C. Whenis Les and Lily going to New York?
D. When Joe Montana comes to CSDF? D. When are Les and Lily going to New York?
4. A. Whatis cooking on the kitchen stove? 8. A. What Eve and Sally want for breakfast?
B. What does cooking on the kitchen stove? B. What do Eve and Sally want for breakfast?
C. What is cooking is on the kitchen stove? C. What does Eve and Sally want for breakfast?
D. Is cooking what on the kitchen stove? D. What do Eve and Sally they want for

., breakfast?

$/ a
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10.

11.

12.

13.

14,

15.

16.

17.
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Who saw the Superbowl on TV last month? 18.
Who the Superbowl saw on TV last month?

Who saw the Superbowl last mionth on TV?

Who was saw the Superbowi on TV last month?

What did Biil play at the party last night? 19.
Did 8ill what piay at the party last night?

What does Bill play at the party last night?

What Bill did play at the party last night?

Where Tom and Jim were hiking last Sunday? 20.
Where are Tom and Jim hiking last Sunday?

Where were Tom and Jim hiking last Sunday?
Where Tom and Jim hiking where last Sunday?

Wher is the Halloween party at school? 21.
When the Halloween party is at school?

is the Halloween party at school when?

When the Halioween party at school?

Who did exercising in the gym yesterday? 22.
Who is exercising in the gym yesterday?

Who was exercise in the gym yesterday?

Who was exercising in the gym yesterday?

What did Andy cook yesterday for dinner? 23.
What did Andy cook what for dinner yesterday?
Andy did cook what for dinner yesterday?

What did Andy cook for dinner yesterday?

Where are Dan and Jane their bikes fixing? 24.
Where is Dan and Jane fixing their bikes?

Where are Dan and Jane fixing their bikes?

Where Dan and Jane fixing their bikes?

What was played at the theater last Saturday? 25.
What was playing at the theater last Saturday?

What did playing at the theater last Saturday?

What is playing at the theater last Saturday?

Who was painted the fence in the yard last weekend?

Was painting the fence who in the yard last weekend?
Who was painting the fence in the yard last weekend?
Who the fence was painting in the yard last weekend?

fift
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Emily works at Burger King?
does Emily works at Burger King?
does work at Burger King when?
does Emily work at Burger King?

Where Bud have a fiat tire last week?

Where did Bud have a fiat tire last week?
Where does Bud have a flat tire last week?
Where did Bud did have a flat tire last week?

What the students are reading in the iibrary?
What is the students reading in the library?
What the students reading in the library?
What are the students reading in the library?

Mom and Dad's vacation when was?
When did Mom and Dad's vacation?

When was Mom and Dad's vacation?
When Mom and Dad's vacation was?

Who is dancing in the show today?

is dancing in the show today who?

Who is dancing in the show is today?
Who is dancing who in the show today?

Where Lie cats catching mice at night?
Where do the cats they catch mice at night?
Where do the cats catch mice at night?
Where do the cats do catch mice at night?

What Nan was typing in class yesterday?
What did Nan typing in class yesterday?
What was Nan type in class yesterday?
What was Nan typing in class yesterday?

Who showed slides at the party last week?
Who Is shoved slides at the party last week?
Who showed slides last week at the party?
Showed slides at the party last week who?



I Name

l Directions: Part 1l contains short paragraphs. First, read each paragraph. Then, write wh-questions that fit each
paragraph. Look at the example to see what kinds of questions to write.

\ ' Example:
Bill ikes to drink lemonads in hot weather. Mary likes soda in the summer and hot chocolate in the winter.

l1.\'mo

l Write a wh-question on the blank line below.

' 2. when

' Examples: When does Mary drink hot chocolate? When does Bill like to drink lemonade?

Part i

Now, write your own wh-question on the line below.

B v

A. Chariie Brown is happy. He passed his spelling test at school yesterday. Charlie is sitting on the front step
and eating an ice cream cone. Snoopy is eating an ice cream cone too.

. 1. who

2. when

3. where

4. what

5. who

£
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B. Lisa and Bob love animals. Lisa has a hamster, and Bob has a white mouss. Beth went to the pet store
yesterday and bought a big white rabbit. She named the rabbit "Harvey.”

1. when

2. where

3. who

5. what

6. who

.........QQQ..Q.Q....Q....‘.‘....Q.....Q‘........!l................Q.Q....Q.....Q.OQ‘...........QQ.Q......O.

Thank you for participating in the Pre-Test, 1

' 4. what
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Introduction

Most of us never need to learn how to order words in an English sentence. W'e have heard
the language spoken, from the very first months uf our lives. Ata very youry age we have
learned enough of what our language is supposed to sound like that we know immediately
if a sentence seems correct, or somehow jumbled. Putting words in the right order when
we speak rarely requires thought, so deeply internalized is our sense of correct syntax in
our mother tongue. When we order words in written expression, little more is required
than to imagine that we are speaking the words, and "listen” to see if they sound right.

As teachers of the Deaf well know, many deaf students with severe hearing impairments
have missed the opportunity to leam what sounds right. These students cannot rely on an
inner voice to guide their choice of word order. Instead, they must learn English syntax, as
if they were leamning a foreign language.

One has only to consider the literacy statistics for the Deaf to appreciate how much of an
obstacle severe hearing impairment creates in the development of language skills. The
average deaf adult reads at the fourth grade level. Only 10 percent of the very best 18-year-
old deaf students read above the eight grade level.

The traditional problem in teaching language skills to the Deaf is that the two traditional
modalities of instruction, the recitation and the book, cannot be used Because under-
developed reading skilis are highld);dcmrelated with underdeveloped verbal expression
skills, language instruction provided through written materials is rarely an answer.

Against the dim backdrop of this historically intractable problem, computer technologies
cast a bright new light. Computers can present a non-auditory language environment
which is, in principle, nearly as rich as the auditory environments in which most verbal
communications skills are nourished. Where textual messages would be difficult,
computers can be graphical and iconic. Where human instructors tire, computers can be
patient and unwaveringly accurate. Where leamers motivation wavers when confronted
with page after page of textbook instruction, computers can embed educational materials in
motivating and engaging games, using time-tested reinforcement techniques to sustain
interest and alertness.

It was this promise of new technologies to which the Office of Special Education Programs
of the U.S. Department of Education responded in providing funding for the development
of this program. The Question Game begins what we hope will be a series of technology-
based curriculum development efforts that make the benefits of the latest in computer
technology and the most current principles of instructional design available to the Deaf.

This program was developed after nearly four years of research, working closely with
students and teachers at the Califomia School for the Deaf 1n Fremont. It is based upona
thorough investigation of the kinds of syntax problems that occur with significant
frequency for the Deaf. It is also based upon instructional methods that have been tried,
tuned, retried and retuned until we know that they are highly effective and very engaging.

Finally, the program has been designed so that it is easy for both teachers and students to
use. Because most deaf students have had limited, if any, access to Macintosh computers,
meprogrambeginsbytmchMghowtosign-intomepmgmm,andhowtousea”mouse"
for computer control. Because most teachers are extremely busy managing the day-to-day

. -

instruction in their classrooms, the program is designed so that Jeamers can progress
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through a set of lesson-games with no teacher involvement, unless the teacher elects to
monitor leamer progress or assign particular segments of the program to particular learners.
As we will describe in this guide, for the teacher who wants to understand clearly what
English syntax skills particular learners possess, detailed records of learner interactions
with the program reveal much about where learners have strengths, and where they have
weaknesses.
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Getting Started

This new version of The Question Game is supplied on two disks, The Quesrion Game - |
and The Question Game - 2. Before you can use this program, you will need to transfer it
to yc.« Macintosh's hard disk.
It will run properly on every Macintosh that:

« Has a hard disk with 1.1 MB of disk space available

* Uses system 6.04 or greater, and
« Has at least 1 MB of intemal me:aory.

The following instruction on installing The Question Game assume that you are familiar
with the operating system of the Macintosh. If you need more information about the
rudiments of folders and the operation of the mouse, please consult your Macintosh
Reference Manual.

Installing The Question Game
To install The Question Game on your hard disk, follow these steps:
1. Start your computer.

2. Create a new file folder named The Question Game to contain the software,
3. Put The Question Game -1 into

(@ File  Edit Uiew Spedial the disk drive.
“:""h:’;‘s't‘m - JEER | Double-click on the disk icon o
show the disk files.

e Question Game - 2

e
— tr \\ \\ > 5. Dragmfhaend Question Game, e
. Vocab, and Reporter from
s The ﬂ\@{ﬂu}ﬁeme - 1 L;, Question Game - 1 disk file to

) N the new The Question Game file
@ ? folder you made on your hard
M disk.
R s

The Question Game Vocab

6. Drag The Question Game - 1 disk icon to the trash to eject it from the computer.
7. Insert The Question Game - 2 into the disk drive.
8. Double-click on the disk icon to show the files on this disk.

9. Drag Picture from The Question Game - 2 disk file to the new The Question
Game file folder you made on your hard disk.

10. Drag the Question-Game -2 disk icon to the trash to eject it from the computer.

”~
-
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You have now completed the installation of the program. The Questrion Game file folder
you created on your hard disk contains:

* The Question Game
« Yocab

* Reporter, and

* Pictures.

Allfmxrofﬂmeﬁl&,wimmmenamm,mustbelomtedinthisﬁlefoldafmthemg?am
to function correctly (although there is nothing wrong with your changing the name of the
file folder). As your students use the gogmm,momﬂsof their performance, identified by
their name, will also be found in this file. The process of automatically generating records
will be discussed in more detail in the Student Records section of this Teacher's Guide.

Starting The Question Game
To run The Question Game:

1. Open The Question Game file folder.
2. Double-click on the The Question Game icon.
3. The title screen, shown below, will appear and begin to animate.

The animation will continue for about 10
seconds, or until the learner presses
the return Key.

e e A T Fere B Ao e o et 2. . o,

Fiewse tgpe your name.
A sign-in screen appears, so the student can
prevs the RETIRN keg 8 enter his or her name. You should be
when goo ere fisished. 4 sure that no two individuals enter

3 the same name because the program uses
the student's name to record performance
information.

Paul
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oty (1 1s gour turn.

Practice using the mousse

The first time the student uses The Question 18 MEve the STED On the serewe-
Garme, the program assumes that the student
hasnoexpmencethhMacmtosheomp\m
and presents an easy, short, very graphical

mtroductmntoumngmemousetommmlthe

computer.

Te ploy ibs fuestion Same, clich & gOma,
fo foark sbeurt 1he Mug, ciick Mt (AEtTwstons.

If the student has already used The
meonGmne the program
hxsorhermmeandtakes
the user to the "main menu" screen,
from which any lesson can be accessed.
The learner needs to keep track of his or
her progress and retum to the correct
part of the program when continuing.




How the Program is Organized

Overview

The Question Game is divided into three main sections: The Yes-No Game, The WH-
Game and the Macintosh Instructions. Even though the Macintosh Instructions are
presented automatically to the first-time user, they can be accessed at any time from the
Main Menu for review. Selection of the appropnate lesson by a student simply involves
pointing the mouse-cursor at any one of the "boxed selections” shown below, and clicking
the mouse. \

Now il ts goor turn.

fash the puiton on the motse,
and feef it click.

I

Macintosh Instruction

Q 6 0oat
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Instructional Content

The Yes-No Game is composed of seven parts, which provide multiple opportunities to
build yes-no questions with single and plural subjects, as well as present and past tense
verbs. Each part contains three to ten structures of increasing length and documented
difficulty for the Deaf.

Part 1: BE as a main verb

Part 2: BE as an auxiliary with regular verbs

Part 3: Regular verbs with the DOES auxiliary

Part 4: Regular verbs with the DO auxiliary

Review 1: Regular verbs with the auxiliaries, DOES and DO

Part §: Regular verbs with the DID auxiliary

Review 2: Rcﬁg)ular verbs with the auxiliaries, DOES, DO, and
L:

The WH-Game is composed of four sections: WHO, WHEN, WHERE, and WHAT.
Each section has two to three parts with opportunities to build wh-questions with single
and plural subjects, present and past tense verbs, and regular and irregular verbs. In each
pm'nﬁieqmﬁimsmbebtﬁltmmcmsedinlengthanddifﬁculwwthesmdmt
progresses.

« WHO:
Part 1: BE as a main verb
Part 2: BE as an auxiliary with regular and irregular verbs
Part 3: Regular and irregular verbs with the auxiliaries, DOES, DO,
and DID
»  WHEN:
Part 1: BE as a main verb
Part 2: BE as a main verb with longer structures
+ WHERE:
Part 1: BE as a main verb and as an auxiliary with regular and
i verbs
Part 2: Regular and irregular verbs with the auxiliaries, DOES, DO,
and DID
+ WHAT:
Part 1: BE as a main verb
Part 2: BE as a main verb with longer structures
Part 3: Regular and irregular verbs with the auxiliaries, DOES, DO,
and DID

7 l"
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Structure of Each Section

Throughout the Question Game, title

screens introduce each section.

chess m tha Kitchen svery Mondey.

A "build-a-question” screen lets stu dents
construct questions of words, placed ir the
order in which the words are choser: froma
list, which is carefully designed 0 provide
opportunities for students to make comxmon
types of syntax errors. A simple consistent
interface is used. Students can always click
on the QUIT button to exit the program, or
the GO button to continue to play. The
ERASE button lets students correct errors
they may have made in their selection of
words from the list.

The Where Game

Building Questions About Place

nasrsy

Each part of the Yes-No Game and the
Wh-Question Game begins with a modeling
of how to build the particular questions in
that part.

e | o
doee 1h ine CHEeC1) " ! 4
Qageis
[ e
sets

@
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Once an error has been detected, the
program provides very precise and
easily understood corrective feedback.
Students are given practice items until
they reach a mastery level for each
syntactical structure. At this point they
are automatically advanced to the next
structure,

Cangratuintisns! You bave Nnished Tha (Fere Same!
—and ) N R
oy .

Congratulation screens conclude each section
successfully completed and retumn the student
to the main menu — from where they can exit
the program or select another section of the
Question Game.

Student Records

Tmpmgmmautmnaﬁmﬂymmarecordofmeenﬁmmmasmdemhashadwith The
Quesiion Game. The record is saved in the file folder that contains the game. 1t has the
same name that the student typed when logging on to the program.

The record indicates which section(s) and part(s) of the program were used. For example,
a record might begin with:

ves No Game - Part 2 - Subject, BE-verb, Progressive Verb, Direct
Object.

The correct question is then listed. For example:
Are Dad and Beth cooking pizza?
The question is followed by a complete list of tries:

Try 1: Are Dad and Beth pizza?
Error: Missing progressive verD.

Try 2: Are Dad and Beth cooking pizza?
No Error.

9 UL




The detail in these records can be an invaluable source of information about the specific
syntax skill level of each learner. A sample record from a student's session is included at
the end of this guide for your reference.

Please note that in order to conserve space on your hard disk, the program only saves the
record from the learner’s last session. If you find these records useful in working with
yommﬁmmmdmkinﬁ;mhpmgmss,mmembampﬁmmembaweenmdeqtmsims
so that you can file them later review; otherwise, the data from the next student session
will overwrite the prior data and you will not be able to retrieve it.

accessing Student Records

EETha Question Game NS

: To create and print a student's record,
? you should open The Question Game
The Question Game  Voc®d R folder and double-click on the Reporter

% icon.

The menu bar will change so that only "File",
"Edit", and "File Format" are visible. You
can use the "File Format” menu to create a
report so that it can be read by either
MicroSoft Word or MacWrite word

ProCessors.

Next, open the "File" menu and click on
"Generate" (for generate a report). A student
selection screen, as shown on the right, will
let you scroll through the list of students and
highlight the one whose report you want to
print. When you have done this, click on the

"Open” button.

When you click on the "Open"” button it actually creates the report in the computer's
memory. You are now ready to save the report to your hard disk, and the screen changes,
as shown in the next illustration, to allow you to do this.




e tton wil appess. A
- T § default name (the student's name

isk | with ".report” ) will
appear in a new "Report File” box.
You can move your mouse cursor
over to this box and edit the name
of the report file. Usually you will
simply click on the "Save" button
and the report will be saved to your
hard disk, in a word-processor
readable format, and inside
The Question Game folder.

To exit from the Reporter program, open the "File" menu on the menu-bar and click on
”Quit.”

To open a report you have generated, in order to review it on-screen or print it, you open
The Question Game folder and double-click on the icon of the repart you are interested in.
This will open the document within either MacWrire or MicroSoft Wond, whichever

have chosen. If you have a different word processor from either of these, it will ly
still be able to read the report file by importing it as ASCII text. Consult your word
processor manual to see how this is done.

11 iUy



Tips On Using The Program With Your Students

Here are several recommendations for using The Question Game most effectively:

« Limit the length of a session for elementary school children to less than
30 minutes.

» Limit the length of a session for older children to less than 50 minutes.

. Itisusuallymoreeffecﬁvetohaveastudentuseﬂze@mstion Game
every other day, rather than every day. The program retains its
freshness and appeal longer this way.

« Even after students have finished all the lessons, which usually takes a
total of four or five hours of cumulative time with the program,
periodic refresher sessions are effective. Because of the large number
of pictures and the sizable vocabulary students will see different
exercise materials each time they go back to the program.

« Most students will work through the material without any great
difficulty. It is more important to review the automatically generated
records of the few students who are not making rapid progress on their
own, than the many who are.

* A Student Progress Sheet has been included with this Teacher's Guide.
It is a copyable form to hand out to students so that they can check off
the lessons as they do them, This will make it easier for them, when
meyeadtﬁte;xogrmtodetermimwha'emeyshmndbeginagainat
their next session. It also provides teachers with a form they can
lglanceatmcheckhoquicklymestudentsmmovingﬂnnughme
essons.

« For those who are interested in testing to determine quantitatively how
much progress has been made by students working with The Question
Garme, the pre and post-tests which were used in field testing the
program are included with this Teacher's Guide.

‘ -
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Sample Student Record

Who Game - Part 3 - Subject, Verb, Adverbial of Place, Adverbial of
Time

Who ice skates in the park every winter ?

Try 1:

Who in the park ice skates every winter who ? Bill Mary <ERASE>

Who in the park ice skates every winter who ? Bill <ERASE>
Who in the park ice skates every winter who ? <ERASE>
Who in the park ice skates every winter who Bill Mary ?

Error: included an answer in the question
Try 2:
Who in the park ice skates every winter who ?

Error: repeated wh-word
Try 3:
Who in the park ice skates every winter ?

Error: misplaced main verb
Try 4.
Who in the park ice skates every winter 7

Error: misplaced main verb
Try 5:
Who ice skates in the park every winter ?

No error

Who jojs at school every Wednesday ?
Try 1:

Who jog at school ?

Error: missing adverbial of time
Try 2

Who jog every Wednesday <ERASE>
Who jog <ERASE>

Who every Wednesday jog at school ?

13 LU
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Error: incorrect form of the main verb
Try 3
Who every Wednesday jogs at school ?

Error: misplaced main verb
Try 4:
Who jogs every Wednesday at school ?

Error: misplaced adverbial of place
Try 5:
Who jogs at school every Wednesday ?

No error

Who dances on stage every Friday ?
Try 1:

Who dances on stage every Friday ?7

No error

Place, Adverbial of Time
Who rode ponies in the circus last night ?
Try 1:
Who did rode ponies in the circus last night ?

Error: repeated main verb
Try 2:
Who rode ponies in the circus last night ?

No error

Who planted seeds in the garden yesterday ?
Try 1:

Who planted seeds in the garden yesterday ?

No error

i
S
i
|
i
s
i
’
]
3 Who Game - Part 3 - Subject, Verb, Direct Object, Adverbial of
i
!
S
]
i
i
i
!
-
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Put a check in the box [of]
after each lesson when
you have completed it.

Name

The Macintosh Instructions

The Yes-No Game:

Part | {___

Part 2

Part 3

pPart 4

Review 1

part 5

Review 2

The Who Game:

who: Part 1

Part 2

Part 3

when: Part 1

part 2 .

where: Part 1

pPart 2

what: Part 1

pPart 2

Part 3 |
Q 15
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Name

Age

your answers carefully.

question with an X.

Exampile 1. Choose the correct question.

A. What did see you at the movies last night?
B. What you saw at the movies iast night?

C. Wnat did you see at the movies last night?
D. What was you see at the movies last night?

*C" is the correct question:
What did you see at the movies last night?

- The correct letter, “C,” is marked below.

A. What did see you at the movies last night?
R. What you saw at the movies last night?

W What did you see at the movies last night?
D. What was you see at the movies last night?

PRE-TEST

Part |

Who afraid of the spiders in the closet?
Who is afraid of the spiders in the closet?
Who are afraid of the spiders in the closet?

com»

Who drives the bus every day to school?
who the bus drives to schoo! every day?
Who drives the bus to school every day?
Who the bus to school every day?

oow»

When is the circus is coming to Oakland?
When is the circus coming to Oakiand?
When is coming the circus to Oakland?
When the circus comes to Oakiand?

oow>

What is looking in the kitchen window?
What does looking in the kitchen window?
What is looking is in the kitchen window?
Is looking what in the kitchen window?

oom»

Who is afraid of the spiders are in the closet?

School

Grade ___ Teacher

Read the questions carefully. You should finish the test within 30 minutes. if you finish early, please review

Read each group of four (4) questions. Onty one of the questions is correct. Choose and mark the correct

Exampie 2. Choose the correct quastion.

A.
B.
C.
D.

Where does piay soccer Bii?
Where does Bill play soccer ?

"B" is the correct question:

Where does Bill play soccer ?

Now, mark the correct letter, "B."

cow» Oom» DOB>»

oOw>

Where does play soccer Bill?
Where does Bl play soccer ?
Where 8l plays soccer?
Where is Biff play soccer?

BEGIN PART I. For each test item, mark the correct question with an X.

When Ray hurt his leg at camp?

When did Ray hurt his leg at camp?
When Ray did hurt his leg at camp?
Did Ray hurt his leg at camp when?

What does watch Mark on TV every Sunday?
What does Mark watch on TV every Sunday?
What does Mark watch every Sunday on TV?
What is Mark watch on TV every Sunday?

When Sue and Beth are coming for lunch?
When are Sue and Beth come for lunch?
when is Sue and Beth coming for lunch?
When are Sue and Beth coming for lunch?

What Bob and Jane want for Christmas?
What do Bob and Jane want for Christmas?
What does Bob and Jane want for Christmas?
What do Bob and Jane they want for
Christmas?



©

oow>

10.

Sow>»

11.

12.

Who won the game at school last week?
Who the game won at school last week?
Who won the game last week at school?
Who was won the game at school last week?

What did the teacher say in class yesterday?
Did the teachor what say in class yesterday?

What does the teacher say in ciass yesterday?

What the teacher did say in class yesterday?

18.

oSow»

oow>

When Elise work at the restaurant?

When does Elise works at the restaurant?
Elise does work at the restaurant when?
When does Elise work at the restaurant?

Where Jack see the show last week?

Where did Jack see the shuw last week?
Where does Jack see the show last week?
Where did Jack did see the show last week?

:—-C
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A. Where Jon and Carl were working last week?  20. A. What the mice are eating under the table?

B. Wiere are Jon and Carl working last week? B. What is the mice eating under the table?

C. Where were Jon and Carl working last week? C. What the mice eating under the table?

D. Where Jon and Carl working where last week? D. What are the mice eating under the table?

A. When is the next baseball game at school? 2. A. June and Harry's wedding when was?

B. When the next baseball game is at school? B. When did June and Harry's wedding ?

C. Is the next baseball game at school when? C. When was June and Harry's wedding?

D. When the next baseball game at school? D. When June and Hamry's wedding was?

A. Who did jogging in the park yesterday? 22. A. Who is swimming in the pool today?

B. Who is iogging in the park yesterday? B. Is swimming in the pool today who?

C. Who was jog in the park yesterday? C. Who is swimming in the poo! is today?

D. Who was jogging in the park yesterday? D. Who is swimming who in the pool today?

A. What did Mary sese last wesk at the zoo? 23. A. Where the girls playing ball after school?

B. What did Mary see what at the zoo last week? B. Where do the giris they piay ball after school?

C. Mary did see what at the zoo last week ? C. Where do the giris play ball after school?

D. What did Mary see at the zoo last week ? D. Where do the girls do piay ball after school?

A. Where are Jeff and Sue their computer fixing? 24. A. What Sam was reading in his room yesterday?

B. Where is Jeff and Sue fixing their computer? B. What did Sam reading in his room yesterday?

C. Where are Jeff and Sue fixing their computer? C. What was Sam read in his room yesterday?

D. Where Jeff and Sue fixing their computer? D. What was Sam reading in his room yesterday? -

A. What was played at the movies last weekend? 25. A. Who cooked dinner at JilI's house last Friday?

B. What was playing at the movies last weekend? B. Who is cooked dinner at Jill's house last

C. What did playing at the movies last weekend? Friday?

D. What is playing at the movies last weekend? C. Who cooked dinner last Friday at Jill's house ?
D. Cooked dinner at Jili's house last Friday who?

A. Who was pianted flowers in the garden last week?

B. Was planting flowers who in the garden last week?

C. Who was planting flowers In the garden last week?

D. Who flowers was planting in the garden last week?

11w
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Part I

' Directions: Part Il contains short paragraphs. First, read each paragraph. Then, write wh-questions that fit each
paragraph. Look at the example to see what kinds of questions to write.

' Example:
Bill fikes to drink lemonade in hot weather. Mary likes soda in the summer and hot chocolate in the winter.

8 (ke bitos KA hocsile im Hhe wnfer?

. Write a wh-question on the blank line below.

' 2. when

' Examples: When dogs Mary drink hot chocolate? When does Bill like to drink lemonade?

Now, write your own wh-question on the fine below.

BEGIN PART il. Read the following short paragraphs. Write 5 appropriate wh-Questions for each paragraph.

l A. Last summer Mike and Pat traveled to Hawali for a vacation. Mike tried surfing and hurt his arm. Pat went
snorkeling and saw beautiful fish in the water. '

I 1. who

2. when

3. where

4. what

5. who
141
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B. Bess and Toby are having a barbecus In the park. this aftemoon They invited all of their friends. Toby is
cooking the hamburgers, and Bess is serving the cake and ice cream.

1. when

P

U G BN GN W

2. where

3. who

4. what

5. what

....“.........‘.........Q......l.".O................Q...Q..........-....................Q.Q.l‘......OQ....
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Name School

Age Grade Teacher

POST-TEST
Read the questions carefully. You should finish the test within 30 minutes. If you finish early, please review
your answers very carefully.
Part |

Read each group of four (4) questions. Only one of the questions is correct. Choose and mark the correct
question with an X.

Example 1. Choose the correct question. Example 2. Choose the correct question.
A. What did see you at the movies last night? A. Where does play soccer Bill?
B. What you saw at the movies last night? B. Where does Bill play soccer ?
C. What did you see at the movies last night? C. Where Bifl plays soccer?
D. What was you see at the movies last night? D. Where is Bifl play soccer?
"C" is the correct question: *B" is the comrect question:
What did you see at the movies last night? Where does Bill play soccer 7
The correct letter, “C,” is marked below. Now, mark the comrect letter, "B."
A. What did see you at the movies last night? A. Where does piay soccer Bill?
8. What you saw at the movies last night? B. Whers does Bill play soccer ?
X’ What did you see at the mavies last night? C. Where Bill plays soccer?
D. What was you see at the movies last night? D. Wnhere is Bill play soccer?

— a—— —— e o —— —— —————— A T g S S———— {——" Y ———en G o Samras ar—

BEGIN PART I. For each test item, mark the correct question with an X.

1. A. Whois hungry for cookies are from the bakery? 5. A. When Bonnie see the bear at Yosemite?
B. Who hungry for cookies from the bakery? 8. When did Bonnie see the bear at Yosemite?
C. Who is hungry for cookies from the bakery? C. When Bonnie did see the bear at Yosemite?
D. Who are hungry for cookies from the bakery? D. Did Bonnie see the bear at Yosemite when?
2 A. Who cleans the kitchen every weekend at home?6. A. What does bring Ed to school every Monday?
B. Who the kitchen cleans at home every weekend B. What does Ed bring to schoo! every Monday?
C. Who cleans the kitchen at home every weekend? C. What does Ed bring every Monday to schooil?
D. Who the kitchen at home every weekend? D. What Is Ed bring to school every Monday?
3. A. When is Joe Montana is coming to CSDF? 7. A. When Les and Lily are going to New York?
B. When is Joe Montana coming to CSDF? B. When are Les and Lily go to New York?
C. When is coming Joe Montana to CSDF? C. When is Les and Lily going to New York?
D. When Joe Montana comes to CSDF? D. When are Les and Lily going to New York?
4. A. Whatis cooking on the kitchen stove? 8. A. What Eve and Sally want for breakfast?
B. What does cooking on the kitchen stove? B. What do Eve and Sally want for breakfast?
C. What is cooking is on the kitchen stove? C. What does Eve and Sally want for breakfast?
D. Is cooking what on the kitchen stove? D. What do Eve and Sally they want for

breakfast?

20
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10.

11.

12.

13.

14,

15.

16.

17.

Do» DVOm>» OOWP» OCOE» OO®W» UOowW>

oom>»

oow» DOwW>

Who saw the Superbowi on TV last month? 18.
Who the Superbowi saw on TV last month?

Whc saw the Superbowl last month on TV?

Who was saw the Superbowi on TV last month?

What did Bill play at the party last night? 19.
Did Bill what play at the party last night?

What does Bill play at the party last night?

What Bill did play at the party last night?

Where Tom and Jim were hiking last Sunday? 20.
Where are Tom and Jim hiking last Sunday?

Where were Tom and Jim hiking last Sunday?
Where Tom and Jim hiking where iast Sunday?

When is the Halloween party at school? 21.
When the Halloween party is at schooi?

Is the Halloween party at school when?

When the Halloween party at school?

Who did exercising in the gym yesterday? 22.
Who is exercising in the gym yesterday?

Who was exercise in the gym yesterday?

Who was exercising in the gym yesterday?

What did Andy cook yesterday for dinner? 23.
What did Andy cook what for dinner yesterday?
Andy did cook what for dinner yesterday?

What did Andy cook for dinner yesterday?

Where are Dan and Jane their bikes fixing? 24.
Where is Dan and Jane fixing their bikes?

Where are Dan and Jane fixing their bikes?

Where Dan and Jane fixing their bikes?

What was played at the theater last Saturday?  25.
What was playing at the theater last Saturday?

What did playing at the theater last Saturday?

What is playing at the theater last Saturday?

Who was painted the fence in the yard last weekend?

Was painting the fence who in the yard last weekend?
Who was painting the fence in the yard last wesekend?
Who the fence was painting in the yard last weekend?

212 1,

oOw>» oom> oow>» oom» gsow» oow» oow>

vOwW>

When Emily works at Burger King?
When does Emily works at Burger King?
Emily does work at Burger King when?
When does Er..ly work at Burger King?

Where Bud have a flat tire last week?

Where did Bud have a fiat tire last week?
Where does Bud have a fiat tire last week?
Where did Bud did have a flat tire last week?

What the students are reading in the library?
What is the students reading in the library?
What the students reading in the library?
What are the students reading in the library?

Mom and Dad's vacation when was?
When did Mom and Dad's vacation?

When was Mom and Dad's vacation?
When Mom and Dad's vacation was?

Who is dancing in the show today?

Is dancing in the show today who?

Who is dancing in the show is today?
Who is dancing wha in the show today?

Where the cats catching mice at night?
Where do the cats they catch mice at night?
Where do the cats catch mice at night?
Where do the cats do catch mice at night?

What Nan was typing in class yesterday?
What did Nan typing in class yesterday?
What was Nan type in class yesterday?
What was Nan typing in class yesterday?

Who showed slides at the party iast week?
Who is showed slides at the party last week?
Who showed slides last week at the party?
Showed slides at the party last week who?



Name

Part il

Directions: Part || contains short paragraphs. First, read each paragraph. Then, write wh-questions that fit each
paragraph. Look at the example to see what kinds of questions to write.

Exampie:
Bill ikes to drink lemonade in hot weather. Mary likes soda in the summer and hot chocolate in the winter.
1. who

Who bkes At hoctill i e winler €

Write a wh-question on the bianx line below.
2. when

Examples: When does Mary drink hot chocolate? When does Bifl like to drink lemonade?

Now, write your own wh-question on the line below.

3. what

BEGIN PART Il. Read the following short paragraphs. Write 5 appropriate wh-questions for each paragraph.

A. Charlie Brown is happy. He passed his spelling test at school yesterday. Charlie is sitting on the front step
and eating an ice cream cone. Snoopy is eating an ice cream cone {oo.

1. who

2. when

3. where

4. what

5. who




B. Lisa and Bob love animals. Lisa has a hamster, and Boo has a white mouse. Beth went to the pet store
yesterday and bought a big white rabbit. She named the rabbit "Harvey."

1. when

2. where

3. who

4. what

5. what

6. who
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